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CHAPTER 1 
INTRODUCTION 



1-1. Purpose and Scope 

a. This manual is intended to serve as a guide 
for training personnel in the reproduction of copy 
by offset photolithographic methods, and as a ref- 
erence for personnel engaged in such work. It em- 
phasizes the reproduction of maps and related ma- 
terials by topographic units, but also discusses 
lithographic printing by other military lithogra- 
phers. 

b. This manual describes the photolithographic 
method of reproducing maps, photomosaios, books, 
pamphlets, forms, and similar material of a mili- 
tary nature. It discusses the principles involved in 
each of the major phases of the photolithographic 
process, and provides general instructions in the 
operation of the types of equipment necessary to 
each phase. Information on the operation and 
maintenance of specific equipment may be ob- 
tained from the operator's manual for each model. 

1-2. Changes 

Users of this manual are encouraged to submit 
recommended changes or comments to improve 
the manual. Comments should be keyed to the spe- 
cific page, paragraph, and line of the text for 
which the change is recommended. Reasons should 
be provided for each comment to insure under- 
standing and complete evaluation. Comments 
should be forwarded directly to the Commandant, 
U.S. Army Engineer School, Fort Belvoir, 
Va. 22060. 

1-3. Safety 

The reproduction procedures described in this 
manual call for the use of equipment and chemi- 
cals which, if certain precautions are not followed, 



may be dangerous to operating personnel. Specific 
safety precautions are noted where applicable. 

1-4. Regulations and Instructions 

a. At present, AR 117-5 governs the planning, 
compilation, reproduction, and distribution of all 
military maps and related material. It assigns to 
the Corps of Engineers the responsibility for per- 
forming topographic and geodetic services, and 
defines the functions of topographic units in the 
production of military maps. AR's of the 117 se- 
ries are scheduled to be incorporated into the 115 
series under the title of Environmental Services. 
No definite date for this consolidation has been 
established at the time of publication of this man- 
ual. 

b. The U.S. Army Topographic Command (TO- 
POCOM), formerly the Army Map Service, in 
accordance with the provisions of AR 117-5, has 
published TPC TM S-l, containing detailed in- 
structions for all phases of map preparation and 
reproduction. Specific instructions regarding qual- 
ity control are published in TOPOCOM Bulletins, 
and in TPC Quality Standards. Commanders of 
topographic units may obtain copies of TOPO- 
COM Technical Publications List, TPC TM S-l, 
and other related publications by writing directly 
to Commanding General, U.S. Army Topographic 
Command, Washington B.C. 20315. 

c. Policies governing military printing are set 
forth in AR 310-1. The preparation and process- 
ing of military publications are covered by AR 
310-3. Regulations governing field printing and 
field contract printing and duplication for the mil- 
itary are contained in AR 310-1. Other instruc- 
tions and procedures are contained in pertinent 
training manuals listed in appendix A. 
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CHAPTER 2 
THE PHOTOLITHOGRAPHIC PROCESS 



1. History 

Codern offset photolithography has evolved from 
:one lithography, the principles of which were 
iscovered in Europe in the late eighteenth cen- 
iry. A man named Alois Senef elder found, when 
B wrote on a slab of porous limestone with a 
reasy substance, and then wet the stone with 
ater, that ink would adhere to the greasy image 
Jit not to the rest of the stone. He could thus 
.ake as many copies as he wished by wetting and 
i-inking the stone before each impression. The 
~ocess came to be called "lithography," which 
.eans "stone writing," a name which has sur- 
ved to modern times. Artists and businessmen 
ilckly adopted the new way of printing because 
-was so much faster, simpler, and cheaper than 
jDperplate engraving, the most widely used 
ethod up to that time. The presses which were 
jveloped for printing from stone were of the 
itbed type, slow, clumsy, and cumbersome by 
ir standards, but efficient and economical for 
.eir times. By the middle of the nineteenth cen- 
i~y, the new science of photography brought 
ajor changes to the printing industry. An image 
laid be engraved by photographic methods on a 
in metal plate, which could then be mounted on 
rotary press, a vast improvement over the old 
itbed presses. Lithographers soon found that 
lotography could also be used to put a chemically 
.rdened lithographic image on metal plates, mak- 
g- it possible to use rotary presses for what was 
>w called "photolithography." These presses 
inted the image directly from plate to paper, 
wever, and thus were very limited in the type of 
.per that could be used, and in the quality of the 
iSLge. Ira Rubel is generally credited with the 
vention, in 1905, of the offset method of print- 
*-. He noticed that if the paper feeder missed a 
eet when the press was running, the image 
>iald be transferred instead to the rubber-cov- 
3d impression cylinder, then printed again on 
3 back of the next sheet. This unintentionally 
ffset" image was superior in quality to the di- 
2-tly-printed image, and Mr. Rubel made use of 
is fact in developing a press in which the image 



was "offset" from plate to rubber cylinder, and 
then printed on the paper. All of the complex, 
high-speed offset lithographic presses of today are 
refinements of this basic idea. 

2-2. Principles of Offset Lithography 

a. Types of Printing. There are three principal 
methods of printing: letterpress, intaglio, and li- 
thography. Almost -all modern printing may be 
classified as one of these three types. In the letter- 
press method, the image area is raised above the 
surface of the printing image carrier, and there- 
fore is the only part of the surface area which 
takes the ink and prints. In the intaglio method, 
the opposite is true. The image is cut below the 
surface of the plate, and when ink is applied to the 
plate and wiped off the surface, it remains in the 
engraved or sunken image areas, and is trans- 
ferred to the paper. Lithography differs from both 
of these methods in that the image is neither 
raised above nor cut below the surface of the 
plate, but lies in the same plane as the nonprinting 
areas. The lithographic plate has been chemically 
treated so that only the image areas attract th''e 
ink, and the nonprinting areas remain clean. Fig- 
ure 2-1 illustrates the differences between the 
three methods of printing. 

b. Photolithographic Principles. All lithogra- 
phy, from the earliest days of printing from 
stones to the latest high-speed presses, is based on 
the simple fact that oil and water do not mix. The 
image carrier is moistened so that the greasy ink 
will adhere only to the image. This principle is 
applied in the modern plate-making process and 
during the operation of the press as follows : 

(1) A sensitized metal sheet, usually alumi- 
num, is exposed photomechanically to a negative 
containing the desired image. Wherever light 
penetrates the negative to the plate, the sensitized 
surface of the plate is hardened. In the developing 
process, these light-hardened image areas are re- 
tained, while the coating in the unexposed non- 
printing areas is washed away. The imag-e areas 
attract the greasy ink and repel water, while the 
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Figure 2-1. The three main printing processes. 

a. Letterpress. 

b. Intaglio. 

c. Lithography. 

nonprinting areas become water-receptive and ink 
repellent (fig. 2-2). 

(2) The exposed and developed plate is 
mounted on a press which has both a dampening 
and inking assembly. As the plate cylinder rotates, 
it is first dampened with the water solution to 
make the nonprinting areas ink-repellent. The ink 
is then applied, adhering only to the image areas, 
thus making it possible to print only those areas 
on the final copy. 

(3) In offset printing, the image is not 
printed directly from plate to paper, but instead is 






The work is drawn on 
a piece of paper ... 



and photographed 

to produce a negative . . . 



A sensitized metal plate 
is exposed to brilliant 
light through the negative. 






Where the light strikes, the a faint image, which is The unhardened emulsion soaks 

emulsion is hardened on the covered in developing ink and off the plate, leaving the 
plate to produce washed off in cold water. hardened greasy image 

Figure 2-2. Photolithographic plate-making. 

transferred first to a rubber blanket mounted on a 
cylinder, and then to the paper. This "offset" fea- 
ture gives the lithographic press its great versatil- 
ity. A greater variety of papers can be success- 
fully used because of the resilience of the rubber 
blanket, making it possible to print on coarse as 
well as smooth stock. Because excessive amounts 
of either water or ink on the plate do not reach the 
paper, finer detail can be reproduced, and the 
paper does not so readily lose its size, making 
close registration between colors possible. On 
offset presses, the image on the plate is positive, or 
"right-reading," because it must be reversed on 
the blanket before it is printed, again in right- 
reading form, on the paper. This important fea- 
ture is illustrated in the simplified diagram shown 
in figure 2-3. 

2-3. Military Uses of Lithographic Printing 

a. Offset photolithography in the armed forces 
is probably used most extensively for the repro- 
duction of military maps. The high speed and long 
runs of the presses, coupled with the fine quality 
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Figure 2-S. Offset principle. 
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of the printed product, make them ideal for meet- 
ing military mapping needs. Topographic repro- 
duction units use this type of press for the repro- 
duction of monochrome and multicolor topo- 



graphic maps, p.hotomaps, trig lists, and other 
printed items related to military mapping. The 
part played by the reproduction unit in the map 
production effort is indicated in figure 2-4. 



THE MAPPING CYCLE 
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Figure 2-4. Mapping cycle. 



2-3 



TM 5-245 



b. Other military printers use offset lithography 
whenever the printing effort requires volume re- 
production, relatively low cost, speed and quality. 
Printing plants in the armed services print such 
diverse products as books, forms, leaflets, and post- 
ers, ranging in use from classroom texts to psy- 
chological warfare material. 

c. The chapters in this manual emphasize the 
various phases of the photolithographic process in 
the reproduction of maps and related topographic 
products. Factors affecting other military uses of 
lithographic printing which differ basically from 
map reproduction are also discussed in the appro- 
priate chapters. 

2-4. Phases in the Photolithographic Process 

a. Map Reproduction. There are five basic 
phases in reproducing a map by the photolitho- 
graphic process. These include production plan- 
ning, copying the original material photographi- 
cally with the process camera, making negative 
corrections and layouts, making the plates, and 
printing the map on the offset press. 

(1) Production planning consists of studying 
the production request, reviewing the materials 
received for adequacy, scheduling production per- 
sonnel, ordering supplies, and preparing the nec- 
essary work orders. Since the specifications for 
cartographic compilation and color separation are 
so detailed and exacting, and the format for each 
standard series is so well established, there is little 
or no copy preparation necessary on the part of 
map reproduction personnel before the camera 
phase. Planning operations are discussed in chap- 
ter 3 ; copy preparation is discussed in chapter 4. 

(2) Photographing the map copy involves 
mounting a light-sensitive film in the back of a 
process camera, mounting the copy on the copy- 
board of the camera, exposing the film to the 
image on the copy by means of the action of light 
through the camera lens, and developing a usable 
negative. The process photography phase of the 
photolithographic operation is treated in detail in 
chapter 5. 

(3) In the negative correction and layout 
stage, the negatives are examined for defects, and 
pinholes and any extraneous images are opaqued. 
If corrections to the image are necessary, they are 
either engraved on the negative, or stripped in 
with a set-in and taped portion of negative con- 
taining the corrected images. Layout consists of 
assembling and positioning the negatives in the 
desired location on a support flat. This assembly 



will be used to make the printing plate. In map 
reproduction on the smaller field presses, only one 
negative image, rather than an assembly, is posi- 
tioned on each flat, but if the map is multicolor, 
this positioning is critical, since the registration 
of the various colors to each other depends on its 
accuracy. Chapter 6 contains a detailed discussion 
of layout procedures. 

(4) In the platemaking phase of the photo- 
lithographic process, the image is transferred 
from the negative flat to the press plate. The sen- 
sitized plate is mounted in a, vacuum frame with 
the masked copy negative placed over it, and is 
exposed to light. The latent image on the plate is 
then developed. The developer fixes the exposed, 
ink-receptive image on the plate and removes the 
nonprinting portions, exposing the water-recep- 
tive surface of the metallic plate. The plate is then 
ready for the press. Platemaking procedures are 
described in chapter 7. 

(5) Offset printing on a modern lithographic 
press is an automatic machine operation. The 
pressman, however, must first make all necessary 
adjustments to the ink and fountain assemblies, 
the plate, blanket and impression cylinders, and 
the feeder and delivery assemblies to assure 
smooth and proper operation of the press and 
printed images of acceptable quality. Reproduc- ] 
tion of a multicolor map on a single color press 
requires that the plate be changed, the press 
cleaned and reinked, and the paper rehandled for 
each color, and that the registration between 
colors meet exacting tolerances. Information re- 
garding the operation of offset lithographic 
presses is given in chapter 8. 

b. Reproduction of Copy Other Thavi Maps. 
Similar procedures are followed for the photolith- 
ography of nonmapping material, with certain 
modifications and additional phases as required by 
the nature of the printing job. All good lithogra- 
phy depends upon careful and thorough planning, 
but non-map material may require considerable 
copy preparation on the part of lithographic per- 
sonnel. If it is received in a very rough form, it 
may require type selection, setting, and proofing, 
finishing of art work furnished as sketches, and 
arrangement of art and type into a pleasing de- 
sign. The process cameraman, in addition to mak- 
ing negatives suitable for platemaking, may also 
be called upon to color separate copy photographi- 
cally by the use of filters, or to alter the size or the 
nature of the copy by photo techniques. Layout for k 
non-map work usually is more complex, especially I 
in the preparation of book pages or folded pam- 
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phlets. Plate-making and press operations are sim- packaged flat for distribution, but other copy may 
ilar for all kinds of lithography, but finishing op- require cutting, folding, hole punching, binding, 
erations vary considerably. Maps usually are stapling, or other treatment. 
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CHAPTER 3 
PLANNING 



Section I. PLANNING FOR MAP REPRODUCTION PROJECTS 



31 . Introduction 

Planning is the art of determining the manpower, 
machinery, materiel, and methods needed to meet 
given requirements. It involves estimating costs, 
scheduling the utilization of materiel and man- 
power, establishing production target dates, and 
issuing the necessary orders and directives to get 
the job done. Planning for a map reproduction 
unit is essentially the same as planning for any 
other type of Army unit in which many special 
skills and capabilities must be coordinated and or- 
ganized for maximum efficiency and high quality 
production. 

3-2. Determining Requirements 

Production requirements are specified by the thea- 
ter, army, or corps to which the map reproduction 
unit is assigned. The planning necessary to satisfy 
these requirements is the responsibility of the map 
reproduction unit operations officer. It is his duty 
to plan the job in such a way that his men can 
complete it in a minimum amount of time. 

3-3. Determining Production Capabilities 

The primary factors involved in determining pro- 
duction capabilities are : 

a. Personnel Evaluation. 

b. Equipment. 

(1) Number and types of pieces on hand. 

(2) Condition of the equipment. 

(3) Capabilities of the equipment. 

c. Plant Layout. 

(1) Base plant. A base plant should be laid 
out efficiently so that the work flows smoothly 
from the camera to the point where the finished 
maps are shipped out. 

(2) Field plant. A field plant is laid out essen- 
tially the same as a base plant, but proper military 
dispersion and camouflage measures are also to be 



taken into consideration. These considerations 
may make the field plant layout slightly less 
efficient and smooth flowing than the base plant 
layout. 

34. Schedules 

a. When map copy is sent for reproduction, in- 
structions are included as to the size and scale of 
the finished map, number of colors, length of run 
(quantity), type of stock, classification, and re- 
quired delivery date. Using this information, fhe 
operations section determines whether the job can 
be handled in the submitted form, whether all nec- 
essary information has been furnished, and 
whether limitations of the equipment require mod- 
ification of the instructions. The job is then classi- 
fied and assigned a priority and sequence number. 
Instructions on operations and routing through 
the plant are entered on a work order prepared in 
duplicate. One copy of the work order accompa- 
nies the map copy, and the other is kept in the files 
to check scheduling and progress. When the copy 
is small, the scheduling work order is prepared on 
a standard file-size envelope into which the copy 
notes, and prepared negatives or positives are 
later inserted for filing. Where possible, large copy 
is routed in protective envelopes or containers 
with the work order sheet attached. Complete han- 
dling instructions should be put on the work order 
to assure coordination of the job and to minimize 
errors in passing on information (fig. 3-1). 

6. The operations office should have a. large, 
wall-mounted scheduling board listing job prog- 
ress and promised and actual delivery dates. A 
blackboard prepared with painted titles and out- 
lines to show scheduled time ahead and availabil- 
ity of presses, paper, inks, and plates in stock is 
also helpful in making quick time estimates. 

c. In base units and in those using several 
presses, production board control cards may be 
used to control the printing sequence according to 
priority and to keep production and operations 
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WORK ORDER 


WORK ORDER NUMBER 


DATE ASSIGNED 


DATE DUE 


DATE COMPLETE 


ASSIGN TO 
GEOD~[~TERR ] INTEL | SURV [PHOTO 


REPRO 


JOB TITLE 


SECURITY 
T S I 8 f cP^cTu 


REQUESTOR 




REQUESTORS ADDRESS 


REQUESTORS NO. 



TOTAL FINISHED COPIES 
REQUIRED 


GEODETIC DUE TERRAIN DUE INTELL DUE SURVEY DUE PHOTO I 


UE REPRO DUE 


MATERIALS FURNISHED 


WORK CLASSIFICATION 


FILM NEGS 




CHARTS 


i 


PLANE TABLE SHT 


MAPPING PROJ 


DEVELOP FILM 


REPRINT 


FILM POS 




MANUSCRIPT ! 


CONTROL BKS 


CONTROL CHTC 


CONTACT PRINT I 


COLOR PROOF 


PHOTOSTAT NEC 




LINE'DWNGS ' 


TRIG LIST j 


LEROY 


ENLARGEMENTS 


OVERLAY 


PHOTOSTAT POS 




BOOK-MANUAL 


GEODETIC 


TYPESETTING 


OZALID 


OVER PRINT 


PHOTOGRAPHS 




TYPED COPY ! 


1 


COMPILATION I 


TRACING 




BLUELINE BDS 




OVERLAY (PLASTIC) [ 




DRAFTING 


STICK-UP 




MAP SHEET(S) 




OVERLAY (CLOTH)) 


! 


SCRIBING 


FILM POS 




SCRIBE SHEET 




OVERLAY (PAPER)] 


... , | 
| 


ARTWORK 


FILM NEC 




OZALID 




TRACING 






MOSAIC ! 


PHOTOSTAT NEG 




FORMS 




DIAPOSITIVES 




DIAPOSITIVE 


PHOTOSTAT POS 




STOCK 


REPRODUCTION SCALE DATA 


BRISTOL BD 




HI-WET 


i 




ACETATE 




BOND 


r i 


1:1 


STABLE PLASTIC 




MANIFOLD 


rr ~ 

\ 

1 i 
i i 

! ! 
! ' /' 

L:/ . 


/ i 

x 

i 

i ; 
l 


TO MAKE LINE 


VINYL CHLORIDE 




COATF.D 


IS) (2S) 


HORIZONTAL TO 


TRACING PAPER 




CARD 


VERTICAL TO 


*''. 


TRACING CLOTH 




SCRIBE COAT 


ENLARGE TO 
REDUCK TO 


CELANESE 






FLOW TISSUE 








SEE REMARKS 


MANILA DWG 






I 


' i 
A. t 


FINAL TRIM SI7.F. 

X. 

HORIZONTAL VK.UTIC.AI. 


CHLORIDE (SW) (DW) 


i 


BROMIDE (SW) (DW) 


1 


\ 


PHOTOSTAT ISW) IDW) 


1 1 


I ~ i 


MAKE-UP AND LAYOUT 


COLORS BINDING 

SPKCIKY AMS f'ODK IF AI'PI,. A-J-J- > *-> AA ., 


MARGINS 


TO PRINT 


COLOR ' ' STAPLE 
i t 
BLACK 1 : : 1 UL-UR 

KKU -i I'L.-l'H 
W.UK :'. I.K 
ItHOWN 3 LK 

<;KKKN .: .SADIII.K 

1 ' ISADDI.K 

: ! 

i i CHLl.ATK 

' 1 1 
MATCH SAMI'I.K , | MOSAIC 


PUNCH 

i KIM; nun 

1 KINC I'.liH 
A<-C(i TII!' 
ACCI lIS 
I'\H 

sins IN 

K1H.K j 
,H,, 
DUMMY 


LEFT 


1 SIDE ONLY 


RIGHT 


HKADTf) HKAD 


TOP 


HKADTOTOE ; 


BOTTOM 


HORIZONTAL PAGE 1 


CENTER 


VERTICAL PAGE ' 


SCREEN 


WOKK AND TURN 

WORK VNI) FLOP 

' | 


STEP AND REPEAT 


i 
1 


SINGLE FOLD 


MULTIPLE FOLD | 


FOLLOW SAMl'LK 1 


CONTROL 


RECEIPT 


WRITTEN BY 


AGENCY 


APPROVED BY 


DATE 


TIME 


- -1 
COIMKS 


RECEIVED IN UNIT BY 


1 DATE 


SIGNATURE 


RECEIVED IN S-3 BY 


'DATE 
1 


_, .ORIGINAL 1 , h 
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Figure 8-1. A map reproduction unit work order. 
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WORK ORDER WORKORDERN B E R 

r 

JOB TITLE 



ASSIGN TO 

TERR |ENGRINT| PHOTO 



DATE ASSIGNED 



DATE DUE 



DATE COMPLETE 



SECURITY 



SPECIAL INSTRUCTIONS 



REQUESTORS ADDRESS 



REQUESTORS NO. 



SECTION 



MAN HOURS 



SECTION 



UNITS 



MAN HOURS 



SECTION 



MAN HOURS 
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Figure 3-1. Continued. 



3-3 



personnel informed of the status and disposition 
of the jobs in the plant. These cards, in the colors 
to be printed on each job, are distributed on the 
control board by press and in the order to be 
printed. At a glance, the press operators, the press 
foreman, and the officers in charge of operations 
and production can see what is on the presses 
and what will be printed next on each press. Pro- 
duction estimates and time of job completion for 
any job may be quickly ascertained. 



3-5. Estimating Time Requirements 

a. Considerations. Estimating the time required 
for completing a job includes consideration of the 
following factors : copy suitability ; amount of art- 
work, drafting, and corrections necessary; availa- 
bility of chemicals, solutions, and supplies; the 
time required for chemical and mechanical prepa- 
rations ; equipment available ; and the actual oper- 
ating time. The skill and efficiency of the opera- 
tors and the possibility of unforeseen delays must 
be considered in estimating total time require- 
ments. 

b. Operation Times. Suggested operation times 
for typical jobs follow. These are estimates only 
and should be modified by actual time records ob- 
tained under operating conditions. 

Operation Time 

Estimating, scheduling, and preparing work 
orders 1 hr. 

Editing, correcting, and adding to artwork 
(estimate depends on condition of copy. 
It may require from 15 minutes for simple 
additions of reference marks and numbers 
to several days for extensive corrections)- 15 min 

Negative making: 

Initial preparation of chemicals and 
equipment 1 hr 

Line negatives 

First, scale focusing 15 min 

Accurate ground glass measurements 30 min 

Each additional negative at the same 
camera setting 10 min 

Halftone negatives 

First, including setting screen and camera- 1 hr 
Each additional negative at the same 
camera setting 30 min 

Color separations (When using filters with 
line or halftone negatives, time depends 
on the filter used. As an approximation, 
add 50 percent to the estimated negative- 
making time for line negatives, and 100 
percent for halftones.). 

Processing the negative, including wash- 
ing 45 m i n 

Waiting for the negative to dry % hr 



Operation 

Negative opaquing and retouching, 



minimum 



Layout : 

One negative on a plate (on a combi- 
nation plate, add 10 minutes for each 

additional negative) 

Plate making (sensitized aluminum plates) : 
Exposing, developing, and finishing a 

plate 

Press runs: 

Initial preparation and makeready time- 
Estimated production (impression per 
hour (IPH)) 

Single-color line wirk 

Color register work, each color 

Makeready time, each additional plate 

with same color 

Makeready time, with washup of press 

for change of ink color, eaoh color 

Cleanup press at end of day's, run 

Packaging and labeling maps, for distribu- 
tion, per ream package (500 sheets) 



Time 

30 min 

15 min 

15 min 
2 hrs 



3,500 IPH 
3,000 IPH 

30 min 

45 min 
30 min 

15 min 



c. Typical Time Estimates. Examples of esti- 
mates made on the basis of the above operation 
times are given below. 

(1) Copy. Simple, single-color line map; same 
size reproduction ; 500 sheets required. 

Operation Time 

Administration, planning, and preparation 

of work order 1 hr 

Editing, correcting, and adding to artwork _ 15 min 
Making the negative (this includes putting 
the material to be copied on the copy- 
board of the process camera; focusing 
and checking for scale; exposing the 
film; and procesing the negative, in- 
cluding- washing it) 1 hr 

Waiting for the negative to dry Vz hr 

Opaquing- and retouching the negative _... 30 min 

Laying out the negative . . 15 min 

Making the plate (this includes putting the 
masked negative and the sensitized plate 
in the vacuum frame, exposing the plate, 

and developing the plate) 15 min 

Offset press makeready 30 min 

Running 500 sheets 15 min 



Total production time ... 4% hr 

25 percent allowance for contingencies __ 1% hr 



Total time estimate 6 hr 

(2) Copy. Four-color map; color separation 
material furnished : five scribed plastic negatives 
and four plastic overlays; 30,000 copies required. 

Operation Time 

Administration, planning, and preparation 
of work order 1 hr 
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Operation Time 

Editing, correcting, and adding to artwork 

(15 min for each drawing) 2% hr 

Making the negatives of overlays (1 hr for 
each) 4 hr 

Waiting for the negatives to dry 2 hr 

Negative opaquing and retouching (% hour 
each) 2 hr 

Negative layout (15 minutes each) 2% hr 

Plate processing (sensitized) (15 minutes 

per plate) 1 hr 

Press operation: 

Adjustment of press and preliminary 
makeready can be complete by the time 
the first-color plate reaches the press. 
Estimating that the first color plate 
takes about 3 hours, press operation 
for the remainder of an 8-hour day in- 
cludes 

Makeready time 

Running time (production 12,500 

first-color prints, 3,000/hr) 

Press cleanup at end of day 

Starting press in the morning 

Production during second day (al. 
lowing 1 hr shutdown at noon) 

about 18,000 first-color prints 

Press time for each additional color on 
a 30,000 run (color runs usually are 
10 percent more than required, this 
allows for waste) 

Second color 

Third color 

Fourth color 

Packaging and labeling 30,000 maps in 

one-ream packages, 60 at Vz hr 15 hr 

Total production time 84% hr 

25 percent allowance for contingencies 20 hr 



V 2 hr 

4% hr 
% hr 
1 hr 



6 hr 



14 hr 
14 hr 
14 hr 



Total time estimate 104% hr 

(3) Copy. Photomosaic, 10,000-yard rectangle 
at 1:25,000; grid lines to be added; lettering for 



marginal data already mounted in position on a 
stable base overlay; single-color reproduction; 
2,000 copies required. 

Operation Time 

Administration, planning, and preparation 

of work order 1 hr 

Editing, and adding register marks % hr 

Negative making: 

Line negative of marginal data % hr 

Halftone negative of mosaic 1 hr 

Waiting for the negatives to dry 2 hr 

Negative opaquing and retouching (includes 
preparing negatives for multiple exposure 
on the press plate because stripping would 
require more time and be less satisfactory. 
Also includes ruling grid lines and opaqu- 
ing to borders. Time can be saved by hav- 
ing standard-grid negatives and positives 
to permit combination or multiple ex- 
posure on press plate) 2 hr 

Negative layout 45 min 

Making the plate (sensitized) 15 min 

Press makeready 30 min 

Press run of 2,000 copies 45 min 



Total production time ______________ 9% hr 

25 percent allowance for contingencies- 2^4 hr 



Total time estimate 



hr 



d. Overlap of Operations. Considerable time can 
be saved in larger jobs with many pieces of copy 
by starting certain phases while the preceding one 
is still being performed. For example, opaquing 
can be started for the first negatives completed, 
while waiting for remaining negatives to dry. 
Similarly, layout for opaqued negatives can be 
started while others are still being touched up. 
Sufficient personnel must be available to work con- 
currently on the various phases of negative prepa- 
ration and press operation. 



Section II. PLANNING FOR OTHER TYPES OF MILITARY PRINTING 



3-6. General 

Careful planning, estimating, and scheduling are 
as necessary for other types of printing projects 
as for map reproduction, and are accomplished in 
much the same manner. There are certain aspects 
of some types of printing, however, which require 
attention on the part of the planning unit which 
normally are not a concern of map reproduction 
personnel. The work request, unlike mapping proj- 
ects, may be very general, and the copy may be in 
very rough form. Some printing plants may be 
large and well-equipped, with a variety of equip- 
ment and trained personnel to carry out almost 



any type of lithographic project. Other units may 
have minimum equipment, suitable only for fairly 
simple printing jobs. 

3-7. Type of Copy 

Copy may range from simple one-page forms to 
bound books. The planner, in some cases, may 
have the responsibility for determining the nature 
of the copy ; whether it will be most effective as a 
leaflet, pamphlet, booklet, or other format. This 
will depend partly upon the type of cutting, fold- 
ing arid binding equipment available in the finish- 
ing department. At the same time a size must be 
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chosen which will provide the most copies with the 
shortest press run on the presses available. In 
some cases, much time and money can be saved by 
a small change in copy size or by the use of a 
larger or smaller press. 

3-8. Copy Preparation 

The amount of copy preparation necessary for a 
project seriously affects the flow of work and must 
be carefully considered in drawing up time sched- 
ules and cost estimates. The reproduction unit 
may be responsible for the basic design of a proj- 
ect, choosing the sizes and styles of type, deter- 
mining- the kind and amount of art work neces- 



sary, preparation of the final copy for the camera, 
and the arrangement of all the components into a 
pleasing composition. 



3-9. Materials 

It is the duty of the planning unit to assure that 
all necessary materials and equipment, as well as 
personnel, are available to do the job, and to order 
needed supplies in adequate quantities sufficiently 
in advance of need to avoid delays and bottlenecks 
in the flow of work. Overstocking should be 
avoided for all chemicals and pre-sensitized mate- 
rials that have a limited shelf life. 
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CHAPTER 4 
COPY PREPARATION 



Section I. PREPARATION OF MAP COPY 



41. Responsibility 

a. General. Preparation of map copy for stand- 
ard topographic maps and photomaps is the re- 
sponsibility of the photomapping unit and nor- 
mally is not a function of the map reproduction 
unit. Occasionally, however, the color-separation 
drawings are incomplete and the corrections or 
additions must be made by the map reproduction 
personnel. A general knowledge of copy prepara- 
tion, drafting procedures, and working expedients 
is therefore desirable for map reproduction unit 
personnel. A brief discussion of the principal 
methods of map preparation is given in this sec- 
tion; a detailed presentation of these procedures 
may be found in TM 5-240 and TOPOCOM TM 
S-l. 

b. Pictomaps. A pictomap is a new topographic 
product which is essentially a color-enhanced pho- 
tomosaic, on which the photographic image has 
been converted into interpretable colors and sym- 
bols by photo-mechanical means. The preparation 
of copy for pictomaps, unlike that for traditional 
line maps and photomaps, is partly a reproduction 
function, and requires close cooperation between 
photomapping and reproduction personnel. See 
paragraphs 5-29 5-31 for a discussion of the 
functions of the reproduction unit in the pictomap 
process. 

4-2. Mapping Specifications 

a. Publications. The U.S. Army Topographic 
Command (TOPOCOM) is authorized to prepare 
the basic specifications for military maps produced 
by Corps of Engineers topographic units. TOPO- 
COM TM S-l provides complete instructions for 
the preparation of standard large, medium, and 
small scale topographic maps, and pictomaps. 
Joint Operations Graphics (JOG's) are compiled, 
color-separated and reproduced in, accordance 
with the Production Specifications for series 1501 
and series 1501 AIR, prepared under the direction 
of the Defense Intelligence Agency (DIA). 



b. Map Colors. Standard printing colors for mil- 
itary maps are listed in TM S-l, and in the JOG 
specifications. The coded letters and numbers 
shown with each color in these publications are 
those established by TOPOCOM to identify the 
specific shades of each color to be used. Topo- 
graphic units are issued these prescribed inks and 
may not deviate from them except under expedi- 
ent conditions. 

c. Monochrome Maps. Since each added color 
requires an additional press run, expedients in 
copy preparation are sometimes used to reduce the 
number of printings to a minimum. One expedient 
is to use tints or process screens to produce tones 
or patterns to convey the information normally 
represented by colors. By appropriate drafting 
and the use of process screens, it is sometimes 
possible in a single printing to reproduce roads, 
contours, rivers, bodies of water, and the nature of 
vegetation and woodlands in a single color. Clear 
fineline symbols must be used for single-color 
maps to avoid overlapping and to prevent adjacent 
data from confusing the user. The printing of sin- 
gle-color, detailed maps in a light, neutral gray or 
blue shade for subsequent overprinting of special 
information is a useful adaptation of the single- 
color map. 

d. Standard Map Scales. The standard military 
map scales are 1:50,000, 1:250,000, and 
1:1,000,000. Map scales of 1:25,000 and 1:100,000 
are acceptable only if they show better coverage 
or later information than the 1:50,000 and 
1:250,000 maps, respectively. The scale of 
1 :12,500 is the preferred scale for city maps. 

e. Map Sizes. Map sheet sizes are those maxi- 
mum sizes which can be accommodated on field 
reproduction presses and commercial presses. The 
sizes have been adopted by international standar- 
dization agencies, with U.S. participation, and are 
expressed as 

(1) Maps of 1:250,000 and larger scales 
(other than military city maps and town plans) 
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shall not exceed a maximum sheet (trim) size of 
22.50 x 29.00 inches (57.15 x 73.66 cm) . 

(2) All other maps shall not exceed a maxi- 
mum sheet (trim) size of 33 x 44 inches (83.8 x 
111.7 cm), and preferably not more than 28 x 43*4 
inches (71.1 x 109.8 cm). 

4-3. Description of Good Copy 

Satisfactory copy closely approaches the desired 
appearance of the final printed map. It is neatly 
drawn or engraved with sharp, clear lines and 
characters. It is accurate and fully detailed, and 
includes complete instructions and dummy mock- 
ups for color or tint areas. It also includes the 
reference marks or registration holes which are 
required throughout the reproduction procedure. 
Color separated drawings are carefully registered 
to each other. 

44. Types of Map Copy and 

Copy Preparation Methods 

a. Scribed Plastic Negatives. The plastic scrib- 
ing process has largely replaced ink drafting in 
the color-separation phase of cartographic draft- 
ing. Instead of positive ink tracings of the blueline 
images printed on metal-mounted paper or lac- 
quered plates, the process consists of scribing or 
etching a negative image printed on a pigment or 
dyetype coating on a plastic base. The coated plas- 
tic material is dimensionally stable to minimize 
registration problems. The scribe-coating is trans- 
lucent, but is of such a color that it will not trans- 
mit blue, green, or violet light to which orthochro- 
matic photographic materials or lithographic plate 
coatings are sensitive. The completed scribed neg- 
ative can then be used directly for the prepara- 
tion of the press plate or for the preparation of 
photographic positives. A separate scribed nega- 
tive is prepared for each color that is to ap- 
pear on the printed map. 

b. Type Overlays. Since the image on the coated 
plastic is scribed in negative form, names, labels, 
prepared patterns, and prepared symbols, which 
are usually in positive form, must be shown sepa- 
rately on a matte-finish translucent overlay of the 
same plastic used as base for the scribecoat. By 
using the same kind and weight of plastic, differ- 
ential changes in size which might affect registra- 
tion are avoided. A separate type overlay is pre- 
pared for each color in which type or prepared 
symbols are to print; this overlay must be exactly 
registered to the scribed negative it supplements. 
A film negative must be made from each type ov- 



erlay before it can be used in making the press 
plate. 

c. Open-Window Negatives. Another type of 
color separated copy which is widely used for 
large area features or tints is called an "open-win- 
dow" negative. This is a negative which has clear 
areas wherever the image symbol pattern or tone 
occurs. It is exposed together with a negative 
screen containing the desired symbol pattern or 
tone, which prints only in the clear areas. At one 
time, open-window negatives ware inked and 
opaqued manually, either in positive or negative 
form, depending on the nature of the areas being 
depicted. It is necessary to make a film negative of 
copy inked in positive form, in order to expose the 
screened image in the correct areas. The peelcote 
process has largely replaced the laborious . and 
time-consuming inking-and-opaquing method of 
preparing open window negatives, and eliminates 
the need to photograph a negative from the man- 
ually prepared opaque drawing. Peelcote consists 
of a plastic base similar to that used for scribed 
negatives, but with a coating that can be cut or 
etched, and then peeled up to expose large open 
areas, forming the "open-window" negative. Al- 
though the coating may be sensitized to receive a 
photographic image of the outlined area which is 
then etched into the coating by the developing 
process, the procedure requires equipment and 
chemicals normally not available to military users 
in the field. In field use, the area outlines are man- 
ually cut with etching tools. Besides saving consid- 
erable time in copy preparation, the use of open- 
window negatives insures that the tone of the tint 
or the quality of the symbols will be uniform, and 
that no join lines or mismatches between sheets of 
pattern will occur. 

(1. Bin dine Processed Paper. The colors of a 
map manuscript can be separated by processing a 
positive image of the compilation in nonphoto- 
graphic- blue on specially treated paper, usually 
mounted on metal or board for dimensional stabil- 
ity. The desired map features are traced with ink, 
and the necessary type and prepared symbols are 
affixed directly to the blueline tracing. A film neg- 
ative is then made for plate processing. A separate 
blueline image of the compilation is prepared for 
each desired color. 

e. Bromide Prints. Ink drawings can be pre- 
pared to agree with photographic detail by draft- 
ing directly on a special, pale-toned photographic 
print. The silver image is then dissolved, leaving 
the inked drawing on the cleared photographic 
paper. This process is used for making line draw- 
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ings from photographs, or for redrafting Tine 
sketches, symbols, or insignia that are poorly 
drawn or printed. Chloride or bromochloride 
prints may also be used. 

/. Photomaps. Photomaps are an assemblage of 
photographs adjusted to a specified scale and pan- 
eled to control points plotted on a projection. It is 
necessary for the reproduction unit to convert the 
continuous-tone photo image to a screened half- 
tone image at the platemaking stage. See para- 
graphs 5-20 through 5-25 for a discussion of the 
preparation of halftone negatives. 

g. Pictomaps. The preparation of copy for picto- 
maps is a joint endeavor of the photomapping and 
reproduction units. The original photomosaic and 
the engraved or drafted masks for the various line 
and spot symbols and type are prepared by the 
photomapping unit, but the extraction of the var- 
ious tones of the photo image to be printed in the 
pictomap colors is a photochemical process, per- 
formed by the reproduction unit. There are sev- 
eral methods of obtaining the final copy from 
which the press plates are made. Each method 
produces, from the original continuous tone nega- 
tive, a series of contact and reverse positives and 
negatives which drop out certain unwanted tones 
and enhance the desired ones (para 5-29). The 
three pictotone plates are made by combining a 
composite positive of all the block-out masks with 
each of three final photo products: the landtone 
plate, from the pictotone reverse positive, plus 
mask positive; the vegetone plate, from the pic- 
totone negative, plus mask positive ; and the sha- 
dowtone plate, from the pictotone drop-out nega- 
tive plus mask positive. Color-separated copy, in 
addition to that used for masks, is prepared by the 
photomapping unit for contours, drainage, grid, 
marginal data, and other features as required 
(para 5-295-31). 

4-5. Processing Map Copy 

a. Copy Preparation Functions. Although the 
map reproduction unit is not responsible for the 
preparation of map copy, except in the production 
of pictomaps, it may be required to perform any 
of the following functions in copy preparation : 

(1) Prepare blueline images of the compila- 
tion on coated plastic for scribing, or on paper, for 
inked drafting. 

(2) Clean copy. 

(3) Repair damaged scribecoat. 

(4) Repair broken or pale type or symbols. 

(5) Attach loosened stickup. 

(6) Add register marks. 
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(7) Prepare film negatives of color separated 
overlays. 

(8) Dodge (balance lighting) during expo- 
sure to compensate for uneven copy. 

NOTE 

Minor corrections are made on the neg- 
ative or press plate. Changes on the 
original copy are made only with the ap- 
proval of the officer in charge. 

6. Methods of Making Copy Corrections. 

(1) Major corrections. If detail is obliterated, 
stickups separated, or copy warped or distorted, 
refer immediately to the originating organization. 
Do not try to correct or reassemble. 

(2) Minor corrections. Minor damage, such 
as tears, scratches, strains, folds, and creases, are 
corrected during reproduction. 

(a) To mend tears, paste or join the back 
of the copy, using rubber cement or self-adhesive 
tape. Do not apply tape or patches to the face of 
the copy because they photograph differently 
and the edges will show on the negative. Do not 
use gummed tape or water-soluble pastes in apply- 
ing patches to paper .copy because they distort 
copy unless it is mounted on metal or fiberboard. 

(b) For minor scratches, chipping of ink, 
or gray lines or lettering, make corrections on the 
negative. 

(c) Scratched or chipped coating on scribed 
negatives is repaired by opaquing. 

(d) Do not try to remove grease and oil 
strains from copy. Solvents may spread grease, 
cause inked impressions to bleed, or loosen stick- 
ups or copy from the base (some stains can be 
eliminated photographically by using orthochro- 
matic film with an appropriate filter). T f stains 
reproduce, retouch on negative. 

(e) Although creases and wrinkles are 
usually minimized by proper camera techniques, 
better results are obtained by mounting the copy 
on a metal or fiberboard base. Copy must not be 
rolled or folded, and if received in this condition, 
must be flattened carefully to avoid creases or sur- 
face cracks. 

c. Making (During Preparation Stage). 

(1) White masks. White paper masks are 
used on copy in positive form around map borders, 
on areas where the work is to be deleted, and on 
large blank areas of copy that are spotted or dirty, 
to reduce the opaquing required on the negative. 

(2) Black masks. Similarly, black paper 
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masks on positive copy produce clear areas on neg- 
atives for stripping in line or halftone films. Black 
paper is also used as backing for thin copy printed 
on both sides to prevent the detail on the back 
from showing through and recording on the nega- 
tive. 

(3) Goldenrod. When it is necessary to mask 
portions of negative copy, goldenrod, or similar 
opaque material is used. 

d. Attaching Stickups. Wax applied to the back 
of type provides the best adhesive and should be 
used if equipment to apply the wax is available. If 
it is not available, use rubber cement for attaching 
stickups. It must have the proper consistency to 



adhere to the paper or plastic surface without pen- 
etrating into or staining the material. 

e. Register and Corner Marks. All copy must 
have register, corner, trim, or other reference 
marks to aid in printing, cutting, and folding, and 
for color register. These generally are drawn as 
fine black lines. If copy is received without refer- 
ence marks, an expedient method is to prepare 
printed copies of reference marks, color-control 
scales, and other standard data. Since many maps 
are not true rectangles and some are bordered 
with curved lines, carefully locate corner and 
center marks because they are used by the press 
operator in squaring the work with the sheet of 
paper. 



II. COPY PREPARATION 



4-6. General 



a. The amount of copy preparation required for 
a non-mapping lithographic project can vary con- 
siderably. For some projects, the material pro- 
vided is in such finished form that it is ready to be 
photographed with little preliminary work on the 
part of the reproduction unit. This usually is true 
of simple one-page items such as forms. Books, 
pamphlets, and display material which combine 
text and illustrations, however, often require 
much preliminary processing by reproduction per- 
sonnel before it is ready for the plate layout stage. 

b. Copy preparation may consist of selecting 
size, style, and arrangement of type, setting type 
on cold type composing machines, designing and 
preparing original art work, and assembling, ar- 
ranging, and pasting up work for the camera. 

c. A detailed discussion of the many aspects of 
non-mapping copy preparation is beyond the scope 
of this manual; however, a brief review of the 
more important elements as they may affect the 
military lithographer is presented in the following 
paragraphs. 



4-7. Type 

Some smaller reproduction units have limited or 
no facilities for typesetting. In larger plants, how- 
ever, with more extensive equipment, reproduc- 
tion personnel may be required to select the sizes 
and styles of type, as well as prepare reproduction 
copies for printing. Copy may be in the form of 
reproduction proofs of hand-set type, negatives or 
proofs produced on a phototypesetting machine, 



typewritten material, or material prepared on one 
of the numerous versions of cold-type composing 
machines. 

a. Selecting and Setting Body Type. The basic 
criterion for choosing body type is legibility. This 
depends on the style of type, its size, the length of 
the lines and the spacing between them, the inden- | 
tations, the margins around the pages, and the I 
spacing between words and letters. 

(1) Size and style. Roman type faces, because 
they are easy to read, are the most commonly used 
styles for body type. The most practical sizes are 
8- to 10-point, because they permit an economical 
number of words per page without sacrificing 
readability. 

(2) Lerif/th of lines. Linos that are too loiitf or 
too short are undesirable; both are tiring to the 
eye of the reader. A tfood rule of thumb is to set 
the pica length of the line to twice the point size of 
the type if the copy is set solid. The lines may be 
set a little longer if the copy is leaded. 

(3) Spacin.f/ between lines. Two-point leads 
usually are used between the lines of most body 
type. Smaller type faces, however, need less lead- 
ing; too much space between the lines weakens the 
copy and makes it difficult to read. Leading should 
be used to achieve tone and legibility. It should 
never be used to space out the type to fit the page. 

(4) Spacinr/ bctirc.cn words. The spaces 
which separate words in a line of type should be 
limited to about a 3-em space in most instances. | 
Too much space between words causes a disturb- I 
ing break in the composition, creating river-like 
areas of white space. Spacing must sometimes be 
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varied slightly in order to "justify" the lines of 
type, that is, to make them all of even length. 
Modern typesetting equipment usually justifies 
type automatically. 

(5) Indentations. The size of indentations for 
paragraphs usually is based on the length of the 
line and the size of the type. The smaller indenta- 
tions are used for the shorter lines, or for the 
larger type faces. 

(6) Margins. On single pages, the right and 
left margins should be even, but the bottom mar- 
gin, to avoid monotony, should be slightly larger 
than the top margin. In bookwork, the inner mar- 
gin of the page is often made narrower than the 
other, so that when the book is opened, the white 
space in the center will appear to be equal to the 
width of the outside margins. The top margin is 
slightly larger than the inner margin ; the outside 
margin is larger still, and the bottom margin is 
the largest. 

b. Type for Display Composition. The purpose 
of display composition usually is to present an 
idea or information in a quick, easy-to-grasp 
form. It must gain attention, maintain interest, 
give information, or stimulate action. Posters, 
pamphlets, programs, and covers for bound publi- 
cations are typical of the material requiring dis- 
play composition. Type used for such printed mat- 
ter must be attention-getting, as well as legible 
and pleasing in appearance. 

(1) Style. Type faces reflect certain charac- 
teristics, such as refinement, dignity, boldness, 
strength, severity, or stability. The characteristics 
of any type chosen for display composition must 
be suitable in mood and appropriate to the pur- 
pose and nature of the copy. Type styles are often 
combined in display work to create interest and 
variety ; when several type styles are used on the 
same copy, they should have similar and harmoni- 
ous characteristics. 

(2) Size. Variety in size improves the effec- 
tiveness of display type, the larger sizes providing 
emphasis for the more important ideas. It should 
be remembered, however, that bold type styles 
need not be so large as light-lined type faces to 
achieve the same attention-attracting effect. 

(3) Length of lines. Contrast in the length of 
lines adds interest, and when combined with var- 
ious sizes and styles of type, helps to emphasize 
the most important items. 

(4) Arrangement. Display type often accom- 
panies art work of various types, and becomes an 



integral part of the overall artistic composition, as 
well as a means of communication. Type as part of 
design is further discussed in paragraph 4-9 
below. 

4-8. Preparation of Art 

a. General. Art work for offset printing falls 
into four general categories, line, tone, a combina- 
tion of line and tone, and color work. Line draw- 
ings, such as those made with pen and ink, or type 
proofs, contain no tones or shades, only solid black 
and white. Tone work contains graduated shading 
and intermediate tones, as in photographs. A pho- 
tograph to which lettering has been added is a 
common form of combination tone and line work. 
Tone work must be photographed through a half- 
tone screen, to convert the gradations of tone 
into a form suitable for offset lithographing. Line 
work is copied without the use of a screen. For 
combination work, therefore, tone and line art 
must be separated for the camera phase, to be 
recombined when the press plate is made. Sepa- 
rate press plates must be made for each color in 
multicolor work. 

b. Line Copy. 

(1) Line drawings should be prepared, if pos- 
sible, on white paper with black india ink. Colored 
inks or colored backgrounds should be avoided be- 
cause they frequently reproduce poorly, causing 
difficulties for the camera man. 

(2) The quality of an inked drawing is im- 
proved if it is reduced slightly from its original 
size when the negative is made. This reduction 
minimizes flaws and defects. The linework must be 
clear, sharp, and open to prevent a closing up of 
detail when the reduction is made. Enlargements 
should be avoided if possible, since they tend to 
exaggerate small flaws. ' 

(3) When a series of illustrations will be used 
for the same publication, they should be prepared 
at the same scale, if possible. This will save much 
time and work for the cameraman by permitting 
all the art work to be copied with the same camera 
setting. 

(4) Shaded effects can be achieved on line 
work by special drawing techniques, such as cross- 
hatching with pen and ink, or by using special 
patterns printed on clear, waxed-back acetate, 
which can be trimmed to fit the required space and 
shape, and pressed into place. 

c. Tone Copy. Most tone copy consists of pho- 
tographs, but it can also include drawings ren- 
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dered in pencil, crayon, charcoal, wash, water- 
color, tempera, oil, and airbrush. 

(1) Besides the black and white areas found 
in line work, tone copy also has many shades of 
gray. These varying shades must be converted into 
a form suitable for offset printing-. The camera- 
man does this by photographing the copy through 
a halftone screen, made up of a series of fine 
crosslines. These crosslines break up the light as it 
passes through the camera, causing it to register 
on the film as a series of small, individual dots, 
each differing in size according to the amount of 
light reflected from the copy at that particular 
point. When printed, these dots blend together vis- 
ually, to appear as a series of tones ranging from 
pale gray to black. 

(2) Photographs must often be retouched to 
bring out important details, to paint out unwanted 
information, or to improve the contrast between 
dark and light tones. Retouching usually is done 
with a watercolor brush and special retouching 
watercolors, which range from white, through 
seven shades of gray, to black. If the equipment 
and skilled personnel are available, airbrush tech- 
niques may also be used for retouching photo- 
graphs. 

(3) Photographs are often improved by omit- 
ting unessential detail surrounding the subject 
which may distract the viewer's attention. Areas 
to be cropped by the cameraman may be indicated 
in various ways. Crop marks may be inked or pen- 
ciled in the margins of the photograph, the desired 
area may be outlined in Chinese white or other 
removable watercolor, or the unwanted portion of 
a picture may be covered with a paper mask. 

d. Combination Art. Combination art consists of 
both tone and line copy, as when lettering or solid 
outlines overprint part of a photograph. The tonal 
part of the art must be halftone screened, and is 
mounted separately on stiff cardboard. An acetate 
overlay is securely fastened over the mounted pho- 
tograph, and the solid detail is pasted or inked in 
its desired position on the overlay. Registration 
marks, usually crossticks, are shown outside the 
work limits on both pieces of copy, as are all nec- 
essary identifications and size information. Sepa- 
rate negatives made from the photograph and the 
overlay in the camera phase are recombined when 
the printing plate is processed. 

e. Color Work. The amount of color printing by 
military units other than topographic is very lim- 
ited. When color work is necessary, there are sev- 
eral methods of color separation commonly used. 



(1) A simple black-and-white drawing is suf- 
ficient if the colors do not overlap each other. A 
tissue overlay indicating the desired colors is pre- 
pared as a guide for the cameraman, who per- 
forms the necessary color separation by making a 
series of negatives. As each negative is shot, all 
detail except that to print in the desired color is 
masked out on the copy. A separate press plate is 
made for each color. 

(2) If colors overlap, they cannot be sepa- 
rated by masking, and must be shown on separate 
copy. The basic detail, usually that which will 
print black, is dawn and mounted on stiff card- 
board. Bach remaining color is shown on a sepa- 
rate acetate overlay, keyed to the basic drawing 
and identified as to color and figure number. 

(3) Process color reproduction, a third form 
of color separation, is entirely a camera function, 
and is used when tone copy is to be reproduced in 
color. In process color work, the cameraman sepa- 
rates the colors photographically by the use of ap- 
propriate filter and film combinations (para 5-13) . 
Such copy needs no prior processing by copy prep- 
aration personnel, other than mounting and scal- 
ing. 

4-9. Arrangement and Design 

a. General. Any printing job which consists of 
more than one element on a given page must be 
composed and arranged. Sometimes the format is 
prescribed by regulations or by specifications pro- 
pared by the originating element. In such eases, 
the military reproduction element conforms to in- 
structions, performing only those mechanical 
tasks necessary to print an acceptable photo] itho- 
graphed product. In certain nonatandard printing 
projects, however, the reproduction element may 
be responsible for designing- the format of the 
copy before it reaches the camera phase of the 
photolithographic process. 

b. Grouping of Elements. As many as possible 
of the components that make up a given pa^e or 
unit of a printing job should be assembled, ar- 
ranged, and pasted up into a layout for the camer- 
aman. All line work to be reproduced at the same 
camera setting can appear on the same pasteup, 
but copy requiring halftone screening, or reduction 
or enlargement, must be submitted separately. In 
selecting an effective arrangement of the various 
elements which comprise the copy, there are cer- 
tain aspects of good design which must not be 
overlooked. The arrangement should balance, pro- 
portion, contrast, and harmony, 
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(1) Balance. If the intent of the copy is for- 
mal and dignified, a symmetrical, centered, evenly 
balanced arrangement usually is most appropri- 
ate. Such design is static in quality and serious in 
mood. Off-centered arrangements create excite- 
ment, adding motion and a sense of freedom to 
copy of a more informal nature. Proper balance, 
however, is just as necessary when the arrange- 
ment is asymmetric. Figure 4-1 compares formal 
and informal copy. A properly balanced design, 
whether formal or informal, is controlled by the 
size and shape of the elements, their tone (light- 
ness or boldness), and their placement with rela- 
tion to the optical center. The optical center, 
which is where the eye normally strikes the page, 
is about two-fifths of the distance from the top, 
and slightly to the left of the actual center. Any 
element placed in the exact center of the page will 
appear to be below the center (fig. 4-2). For this 
reason, a design which forms an inverted pyramid 
is preferable to one which places more of the copy 
below the optical center. Blocks of type may be 
balanced against illustrations, or against areas of 
white space to achieve a visually pleasing effect. 
The movement of the eye can be controlled by ar- 
ranging blocks of type and illustrations to lead 
from one to another ; a carefully balanced design 
can be spoiled if one of the elements leads the eye 
out of the design instead of into it. Arrows, lead- 
ing lines, pictures of people or animals, should all 
lead or face into a design and not out of it. 

(2) Proportion. Many factors influence the 
proportions (relation of length to width) of a 
piece of copy. If the size of the finished product is 
not prescribed by regulations, the planner must 
consider the size of the paper stock available, the 
size of the press plate, and the capacity of the 
binding equipment. A size that can be cut out of 
stock sheets with the least amount of waste is de- 
sirable. Besides these practical considerations, 
there are other guidelines in choosing a well-pro- 
portioned shape and size for the copy. Certain rec- 
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Figure 4-1. Formal and informal design. 



Figure 4-2. Actual and optical centers. 

tangular forms with specific dimensions have 
proven to be more interesting, and therefore more 
popular, than others. Among these are the Print- 
er's Rectangle, with a length approximately 1.5 
times its width (a ratio of 2 :3) ; the Golden Mean 
Rectangle, whose length is about 1.6 times its 
width (a ratio of 5:8) ; and the Hypotenuse Rec- 
tangle, whose length is about 1.4 times its width 
(a ratio of 5:7) (fig. 4-3). The various elements 
of a design, .such as blocks of type, pictures, and 
areas of white space, should also follow these gen- 
eral proportions. Two main elements that are the 
same size and shape will be uninteresting to the 
viewer; the design is improved when their sizes 
are varied. However, the size of one element 
should never be a simple multiple of another. This 
principle applies to the white space around the 
components of a design, as well as to the compo- 
nents themselves. 

(3) Contrast. Contrast is an effective means 
of emphasizing the important elements in a de- 
sign, and avoiding a dull, monotonous appearance. 
Large type faces may be contrasted with small; 
lightline with bold face; or italics with upright. 
Variety in the length of lines, as well as in sizes 
and styles, adds both interest and emphasis. Re- 
lated lines of type may be grouped together, and 
these blocks of type contrasted with illustrations 
or areas of white space. 

(4) Harmony. After proper balance, pleasing 
proportions, and effective contrast are achieved in 
a design, the copy preparer must assure that all 
its components are harmonious. Each element 
chosen, and the way it is arranged, must be appro- 
priate to the mood and purpose of the copy. No 
one element should be permitted to conflict with 
another, or with the mood of the composition. Va- 
riety and contrast need not be sacrificed to achieve 
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a. 



c. 



b. 

Figure 4-3. Commonly used rectangles: a. Printer's; b. Golden Mean; c. Hypotenuse. 



harmony; many different type faces, border trims, 
and types of art go together very effectively. 

4-10. Assembling the Copy 

a. General Before copy is sent to the camera 
section, it should be assembled, identified, and 
scaled, and all necessary instructions clearly indi- 
cated. The copy preparer should remember at all 
times that the purpose of the camera phase is to 
convert his copy into final reproduction negatives, 
to be used in making the press plate. Conse- 
quently, it is essential that the cameraman know 
exactly what is intended. 

b. Preparing the Paste-Up. As much of the final 
copy as possible is pasted on a layout in its exact 
position. Everything on one pasteup must be shot 
at the same scale and with the same camera as- 
sembly, and will appear on the same negative to 
print in the same color. Therefore, any tone copy, 
whether it is a drawing or a photograph, that re- 
quires screening should not be pasted up with line 
copy. Any material to be changed in size or to 
print in another color must also be separately pho- 
tographed. 

(1) Any guidelines or notations which should 
not be reproduced are lightly pencilled in non-pho- 
tographic blue. When possible all such notations 
are made outside the work limits of the copy. 



(2) The exact position intended for material 
being separately photographed is clearly indicated 
by inked outlines and an identifying code. This 
area will be cut out of the finished negative and a 
negative of the appropriate copy, correctly 
screened or scaled, will be mortised, that is, fas- 
tened in place with special clear red tape. Another 
method is to paste pieces of black paper, cut to the 
exact size and shape of the photographed art, in 
their correct positions on the paste-up. These will 
photograph as clear areas on the negative, making 
it possible to tape the photographed art into posi- 
tion without cutting windows into the negative. 
The problem of indicating where each strip-in be- 
longs can be solved by preparing a mock-up on 
which each strip-in is identified and positioned. 

(3) All copy prepared for the camera phase 
should be clean and neat. Fingermarks, smudges, 
bits of rubber cement and any other dirt will pho- 
tograph, necessitating 1 much time-consuming 
opaquing of the negative. Type proofs should he 
carefully examined and any imperfect letters 
touched up with india ink or Chinese white water- 
color. 

c. Preparing Art for Reproduction. All copy 
submitted separately with the paste-up is care- 
fully mounted, scaled, cropped, if necessary, and 
identified. 
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(1) Mounting. Heavyweight artist's mount- 
ing board, illustration board, or other stiff card- 
board is used for mounting. Dry-mounting equip- 
ment is preferable if it is available; rubber cement 
is also acceptable. The copy should' be securely 
mounted and perfectly flat. Sufficient margin 
should be left on all four sides of the illustration 
for notations such as instructions pertaining to 
cropping, scaling, or identifications. The top of the 
copy is always indicated. A tissue overlay and a 
protective flap of heavy kraft paper is taped to the 
rear top edge of the mounting board and folded 
over to protect the face of the copy (fig. 4-4) . 

(2) Cropping. If only a portion of a drawing 
or photograph is to be used, the unwanted areas to 
be cropped are clearly indicated in the margins by 
pencilled marks at each of the four corners (fig. 
4-5). Never mark with pencil or ink directly on 
the photograph. Another method uses Chinese 
white watercolor, or other removable paint, on 
glossy photographs to outline the areas to be re- 
produced. If the copy is a matte-finished photo- 
graph, or a drawing, a paper mask exposing only 
the desired area may be positioned over the copy 
and fastened in place. 

(3) Scaling. The desired size in picas is 
clearly noted in the lower margin, usually between 
the crop marks, and preferably for the entire hori- 
zontal dimension (fig. 4-5). It is important to re- 
member that the change in the vertical dimension 
will be in proportion to that in the horizontal. The 
new height should be calculated carefully to in- 
sure that the reduced or enlarged copy will fit cor- 
rectly into the space reserved for it. 

(a) With the desired width known, the new 
height can be computed by using the simple for- 
mula for proportions : 

original width original height 



new width 



new height 




PROTECTIVE FLAP 



TISSUE OVERLAY 



IDENTIFICATION 
NUMBERS 




HORIZONTAL 
CROP MARKS 



VERTICAL 
CROP MARKS 



REDUCTIONSIZE 



Figure 4-5. Cropping and scaling of art work. 

(b) The desired new dimensions may also 
be determined graphically by drawing a diagonal 
from the lower left, corner to the upper right 
corner of a rectangle the exact size of the copy; 
measuring the exact width on the bottom line (or 
an extension of it) ; drawing a perpendicular line 
from the measured width to the diagonal (or an 
extension of it) ; and completing the new rectan- 




1. DRAW RECTANGLE THE EXACT SIZE OF COPY. 

2. DRAW DIAGONAL FROM LOWER LEFT TO UPPER RIGHT CORNERS. 

3. MEASURE DESIRED WIDTH FROM LOWER LEFT CORNER ALONG 
BOTTOM LINE AND DRAW PERPENDICULAR LINETO DIAGONAL. 

4. COMPLETE RECTANGLE. THIS IS AREA OF REDUCED COPY. 

Figure 4-S- Scaling for reduction. 
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1. DRAW RECTANGLE THE EXACT SIZE OF COPY AND DRAW DIAGONAL 
FROM LOWER LEFT TO UPPER RIGHT CORNERS. 

2. MEASURE DESIRED WIDTH ALONG BOTTOM LINE, EXTENDING ITTO 
NEW MEASUREMENT. 

3. DRAW PERPENDICULAR FROM EXTENDED LINE, AND EXTEND 
DIAGONALTOMEET IT. 

4. COMPLETE RECTANGLE. THIS IS AREA OF ENLARGED COPY. 
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gle. This will indicate the exact proportions of the 
reduced or enlarged copy (fig. 4-6 and 4-7). 

(c) Scaling may also be done with a slide 
rule, a scaling wheel, or any of numerous other 
devices available. If no change is required, mark 
the copy "same size." 

(4) Identifications and instructions. In the 
lower right corner of both mount and flap, each 
piece of art is identified both by job or publication 



number and with the figure number or other coded 
identification for the specific piece of copy. Any 
special instructions for unusual handling are 
clearly indicated in the margin, and each piece of 
art is marked "halftone" or "line", as appropriate. 
If there are overlays, as in color work, the in- 
tended color and any screening instructions, as 
well as the other identifications, are noted in the 
margin of each overlay. 
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CHAPTER 5 
PROCESS PHOTOGRAPHY 



Section I. BACKGROUND 



5-1. Introduction 

In the process photography phase of the photolith- 
ographic process, the graphic material produced 
in the copy preparation unit is used to prepare 
accurately scaled, undistorted photographic 
copies, usually negative in form, which can be 
used in making the lithographic plate. The basic 
equipment necessary for a properly functioning 
camera section is a process or copying camera 
with suitable lighting and a darkroom with film 
processing chemicals and equipment where the 
exposed film can be developed, fixed, washed and 
dried. 

5-2. Camera Elements and Camera Types 

a. Principles. In its simplest form, the camera is 
merely a box from which all light has been ex- 
cluded except that passing through a small open- 
ing at the front. The amount of these light rays 
allowed to enter the camera is controlled by a 
device similar to the iris of the eye, called a dia- 
phragm, and the duration of the exposure, by a 
mechanical blade or curtain called a shutter, 
which opens and closes automatically. During the 
time the shutter is open, the light reflected from 
the subject passes into the camera through a piece 
of optical glass called the lens. The lens focuses or 
projects the light rays onto the wall, the focal 
plane, at the back of the camera. These light re- 
flections can be captured on sensitized material, 
film, attached to this wall. 



FOCAL PLANE 
(GROUND GLASS) 



LENS PLANE 
(LENSBOARD) 



COPY PLANE 
(COPYBOARD) 




Figure 5-1. Diagram of a process camera. 



b. Components of Process Camera. In the proc- 
ess camera, the copyboard which holds the mate- 
rial to be photographed and the back of the 
camera which holds the film are parallel planes at 
right angles to the optical axis which passes 
through the center of the lens, which lies between 
them (fig. 5-1). The focal plane is encased in a 
housing to which are attached the focusing screen 
(ground glass), the film holder, and the halftone 
screen housing. The copy is held in place by a 
suction device, or under glass in a pressure frame. 
The lens is maintained in proper relation to the 
other two planes on its own independent support. 
The three units are mounted on a chassis which 
provides a means for adjusting the distances be- 
tween lens, film, and copy for reducing or enlarg- 
ing the image, and also for maintaining the paral- 
lelism between the three essential planes. 

c. Types of Darkroom Process Cameras. Dark- 
room cameras are so-called because the rear of the 
camera extends into, and is operated from the 
darkroom making it possible to perform both 
camera and darkroom operations at the same 
time. There are a number of variations in the in- 
stallation of these cameras with relation to the 
darkroom, as illustrated in figure 5-2. The vertical 
camera, (a, fig. 5-2), is located entirely within the 
darkroom and requires the least space for its in- 
stallation. The advantage of compact size, how- 
ever, is offset by limitations in the size of film and 
copy it can handle, and in the range of reduction 
and enlargement. The most widely used type of 
camera in military printing plants is the horizon- 
tal darkroom camera with movable lensboard and 
copyboard, as illustrated in b, figure 5-2. The 24- x 
30-inch mobile process camera with attached arc 
lamps (fig. 5-3), used by Army topographic units, 
is this type of camera. The overhead darkroom 
camera, (e, fig. 5-2) is also widely used where 
mobility of equipment is not required. These cam- 
eras can handle larger size film and copy, for use 
in conjunction with the larger sizes of press. 

d. Types of Illumination. There are many kinds 
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DARKROOM WALL 




a. VERTICAL CAMERA b. MOVABLE LENSBOARD AND COPYBOARD c. MOVABLE BACK, LENSBOARC 




d. MOV ABLE BACK AND COPYBOARD 
(NO BELLOWS) 



e. OVERHEAD CAMERA WITH M 
LENSBOARD AND COPYBC 



Figure 5-2. Types of darkroom cameras. 



of light sources for process cameras in use today. 
The most common type of lamp is the carbon arc, 
but pulsed zenon, nitrogen-filled tungsten, and 
other types of lamps may also be found in military 
printing plants. In this manual, all references to 
sources of light are to carbon arc lamps. The mili- 
tary cameraman should follow the manufacturer's 
operation instructions for any other light equip- 
ment issued. Regardless of the type of light source 
used, the action of the light in the photographic 
process remains the same. 

5-3. Types of Negatives 

As was noted in paragraph 4-8, copy being pre- 
pared for process photography is basically one of 
two types, line or tone. Process negatives prepared 
from this copy are classed as line, continuous tone 
and halftone. Figure 5-4 illustrates reproductions 
made from the three kinds of negatives. 

a. A line negative is a piece of photographic film 
on which the image of a line drawing has been 
exposed and developed. The negative consists en- 
tirely of either opaque background or clear lines 
Line negatives are suitable for lithographic print- 
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ing because the lines and symbols 
sharp, and well defined and they cli 
tive (and subsequent plate) into de 
and nonprinting areas. 

6. A continuous-tone negative is 
tones are repesented by continuous 
shades of gray. These negatives ar 
contact or projection printing, but 
graphic printing, because the sensr 
the plate receive ink uniformly on 
therefore cannot reproduce shades o 
photographs are made from continu* 
tives. 

c. A halftone negative produces 
the gray tones of continuous-tone co- 
tern of dots of varying sizes. Thes 
reproduced by a lithographic pros 
effect, they are line copy, each dot bee 
ceptive after exposure and developnn 
sitized lithographic plate. The pattc 
formed py exposing the film to t 
through a halftone screen. This cai 
toneg of the copy to reproduce SH c 
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LENSBOARD 



LENS 



BELLOWS ARC LAMP 

COPYBOARD 7 MP 




LENSBOARD [HORIZONTAL 
MOVEMENTS, 



DRIVE MOTORS FOR COPYBOARD 
AND LENSBOARD 



VACUUM PUMP 
AND MOTOR 



SKID MOUNT 
Figure 5-3. 24 X 30-inch mobile process camera. 



> * . * 
' ^- T - C 








v**"*- , 

4 ,* 3 

*. I 1 * * 



" >._ l*^,. 
v ^ft*4( 
j -*C" 

* 



. J 




CONTINUOUS TONE 



LINE 



HALF-TONE 



larger dots in the darker tone areas. The finer the 
screen, the more detail and variations in tone that 
will be retained from the original copy. 

5-4. Safety 

a. Camera Operation. To avoid injury to person- 
nel and damage to equipment, the following safety 
precautions must always be observed during 
camera operation. 

(1) Avoid looking at arc lamps when they are 
lit, as serious damage to the eyes can occur. 

(2) Avoid trying to remove carbons from arc 
lamps when they are hot or warm, as serious 
burns may result. Wait until the carbons cool. 

(3) Do not leave old carbons inside the arc 
lamp housing or ash tray. Shock to the operator 
or damage to the arc lamp may result if carbon 
stubs are left in the lower section of the chamber. 

(4) If carbons in arc lamps transmit exces- 
sive heat, check for deficiencies. 

(5) Continuous checking of the arc lamp car- 
bons for dampness is necessary as dampness 
causes overheating when the lamp is in operation. 

(6) Keep the camera lens capped or in the 
lens box when not in use. Avoid touching the sur- 
face of the lens. 

(7) Keep all accessory equipment beyond the 
swinging radius of the focusing glass and vacuum 
back. 

(8) Always keep the camera rail free of tools 
and equipment to permit movement of the copy- 
board and lensboard. 

b. Darkroom operations. Many of the chemicals 
used in photolithographic work are skin irritants 
and others may cause more serious injuries. All 
chemicals should be regarded as poisons and han- 
dled with caution. 



(1) Cleanliness and ventilation. To avoid con- 
tamination of solutions, corrosion of equipment, 
and undesirable effect of chemicals on the film, 
cleanliness is an absolute necessity both in the 
darkroom and in the chemical mixing areas. 
Proper ventilation of these areas is also necessary 
to prevent the breathing of harmful and danger- 
ous fumes. 

(2) Avoidance of electric shock. Care must be 
taken to avoid electric shock when working with 
liquids. Do not touch electric lines, connections or 
switches with wet hands or when standing on a 
wet or damp floor. 

(3) Avoidance of chemical burns. Both acids 
and alkalis can cause severe skin burns. Use pro- 
tective gear, such as rubber gloves, rubber aprons, 
and goggles while handling acid and alkali chem- 
icals. If any of these chemicals should be acciden- 
tally splashed on the skin, wash the affected area 
with copious amounts of clean water. If the chemi- 
cal is an acid, follow with a weak alkaline solution, 
such as bicarbonate of soda. If the chemical is an 
alkali, use a weak acid, such as acetic acid diluted 
one part to 32 parts of water. Wash again, after 
the neutralizing treatment, with plenty of clean 
water. 

(4) Proper chemical mixing procedures. The 
mixing instructions included with photographic 
chemicals must be strictly followed. The order in 
which the chemicals are mixed and the tempera- 
ture of the mixing solution are extremely impor- 
tant. Overmixing can cause excessive oxidation 
and should be avoided. Storage containers for 
mixed chemicals must provide protection from 
light and air, and must be carefully labeled and 
dated. When mixing and handling chemicals, 
never pour water into chemicals; pour the chemi- 
cals slowly into the water, stirring continuously. 
Pouring water into a strong acid or alkali can 
cause the solution to boil violently, causing serious 
burns if it splatters on the skin. 



Section II. 24- X 30-INCH MOBILE PROCESS COPYING CAMERA 



5-5. General 

Military photolithographers are expected to work 
with many different makes of cameras. Basically, 
the main components of all copy cameras have the 
same functions, although they may differ mechani- 
cally. This section discusses the 24- x 30-inch mo- 
bile process copying camera, which is used in the 



camera van of Army topographic reproduction 
units, and is typical of cameras of this type. TM 
5-6007 contains detailed instructions for the oper- 
ation and maintenance of this camera; similar op- 
eration-and-maintenance manuals are available 
for other models of cameras in use in the military 
system. 
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5-6. Basic Camera Nomenclature 



Part 



Function of part 



Copyboard Halds opaque source material flat and parallel to the planes of the lensboard and the 

camera back while it is being copied. The material being copied is held flat by suction 
created by drawing air through holes in the copyboard. 

Transparency holder Also use suction to hold transparent materials, either negatives or film positives, flat 

and parallel to the planes of the lensboard and the camera back while they are being 
copied. 

Copyboard vacuum 
turbo-compressor Supplies suction to the copyboard and transparency holder. 

Copyboard drive mechanism Moves the copyboard (or the transparency holder) toward or away from the lensboard 

in order to permit focusing and copying at the desired scale. 

Camera vacuum back Holds the film flat during exposure by means of suction created by drawing air 

through the porous back of the suction plate. 

Camera vacuum I 

turbo-compressor- Supplies suction to the camera vacuum back. 

Focusing glass, (or ground 

glass ) Used for checking the scale setting and focus. After the desired settings are established 

for the copyboard and the lensboard in relation to the focusing glass the latter is 
swung out of the way and the vacuum back, with light-sensitive film mounted on it, is 
positioned in the plane formerly occupied by the focusing glass. 

Bellows assembly Provides a flexible, light-tight connection between the lens and the camera back. 

Lens Projects the image of the material being copied onto the light-sensitive emulsion. 

Iris diaphram Controls the size of the opening through which light from the material being copied 

passes. 

Shutter Controls the length of time during which light from the material being copied passes 

through the lens. 

Lensboard drive mechanism Moves the lensboard toward or away from the copyboard and the film plane in order 

to permit focusing and copying at the desired scale. 

Arc lamps Supply light of the proper intensity to illuminate the copyboard. They operate with 

the aid of a transformer and a magnetic contactor. 

Camera tube A horizontal, structural part of the overall assembly which supports the lensboard, 

the copyboard and the transparency holder. 

Skid platform A sturdy base on which the camera is mounted. Used to install the camera rapidly 

in a mobile unit. 



5-7. Copyboard Assembly 

The copyboard assembly consists of three basic, 
parts the copyboard, the transparency holder, 
and the vacuum turbocompressor and hose. These 
units are treated separately in the following para- 
graphs. 

a. Copyboard. The copyboard is capable of hold- 
ing original copy up to 36 x 48 inches in size. It is 
mounted on the axle and tube assembly by two 
hand knobs which are part of the copyboard lock- 
ing devices. The locking devices fit into the slots of 
the copyboard flange, holding the copyboard 



secure. The flange is bolted to the copyboard, pro- 
viding a rigid interconnection of the assemblies. 
The front surface of the copyboard assembly con- 
tains a series of inlet holes systematically ar- 
ranged to hold copy of specified sizes. The copy- 
board vacuum operating knob on the back of the 
copyboard controls the suction area of the assem- 
bly. Copy is held flat on the copyboard by vacuum 
formed when air is exhausted from the frame 
through the holes in the front surface of the copy- 
board. 

&. Transparency Holder. The 22- x 28-inch 
transparency holder is capable of holding original 
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transparent copy up to 2U/ 2 x 27 inches in size or 
a roll of film on a spool up to 18% inches in wldth ' 
The face of the holder is a ^-inch polished^ plate- 
glass diffuser which covers an inner glass diffuser 
of equal size. The top and bottom sections of the 
transparency holder are identically equipped with 
a slide bar to hold the aerial film brackets. The 
inside of the holder consists of a lightbox assem- 
bly which is, in itself, an independent unit which 
can be removed. The transparency holder has in- 
ternal air passages with corner openings in the 
glass diffusers. Film to be copied is placed near 
the center of the glass and covered with a piece of 
clear plastic which is large enough to extend out to 
the corner openings. When the diverter knob is 
pulled out the suction pulls the clear sheet of plas- 
tic flat against the glass and flattens the film being 
copied. The bank of fluorescent lamps illuminating 
the transparency holder is controlled .by an off-on 
light switch mounted on the copyboard frame. 

c. Copyboard Vacuum Turbocompressor and 
Hose. The turbocompressor assembly has a 1-horse- 
power motor attached to its housing frame. It is 
provided with a flexible rubber hose extending 
from the rear side of the compressor to the trans- 
parency holder and copyboard. The control switch 
for the copyboard vacuum turbocompressor is a 
two-element, pusbutton, off-on switch, located on 
the copyboard frame, which starts and stops oper- 
ation of the turbocompressor. 

5-8. Are Lamps 

a. Description. The copyboard is illuminated by 
two constant-intensity carbon arc lamps which 
provide light over the entire area. The arc lamps 
are mounted on arm brackets which are coupled to 
the copyboard assembly to maintain a uniform in- 
tensity of illumination regardless of the position 
of the copyboard along the camera ways. Housed 
within the arc lamp reflector are two carbons of 
different intensity ratings. The top carbon is of 
high intensity, and the bottom carbon is of low 
intensity. The reason for high- and low-intensity 
carbon rods is to make the upper and lower rods 
burn at the same speed without flickering. The 
spacing between the rods is controlled by elec- 
tronic sensing devices. The 50-ampere arc lamps 
operate on 110 volts ac through a single-phase 
transformer and a magnetic contactor. The arc 
lamps are controlled by one pushbutton switch in- 
side the darkroom and another on the lensboard. 
Do not look at the arc lamps during operation! To 
prevent eye injury wear goggles. 

b. Positioning Arc Lamps. The arc lamps nor- 
1-4 



mally are set at a 45 angle to the copyboard for 
best illumination of the material being copied. 
However, within the restricted area of the process 
camera section van, the lamps cannot be swung 
that far out. In this situation the outermost posi- 
tion for the lamp is at an angle of 36 to the 
camera ways (or a 54 angle to the copyboard). 

c. Installing Carbon Arc Rods. The nine sepa- 
rate steps in installing the carbon arc rods are as 
follows : 

(1) Turn off the trim switch located on the 
right front truss support approximately 1 foot off 
the floor. (There is no "off" or "on" indicated on 
the switch. For the purposes of this manual "off" 
means the arc lamps will not light when the arc 
lamp switch is turned on. ) 

(2) Turn on the arc lamp switch. This turns 
on the power to the light units and the rods will 
separate. Allow them to separate all the way. Keep 
cables from binding. 

(3) Turn off the arc lamps. 

(4) Turn off the main power. 

(5) Take out the old carbons and at the; same 
time clean out the ashes from the reflector. Re- 
place the used carbons with new ones. 

(6) Insert new carbons with the ends of the I 
rods flush with the carbon holders. This should ^ 
leave a 8/4-inch gap between the carbon rods. Use 
No. 1012 high-intensity copper-coated carbons on 

the top and white flame copper-coated carbons on 
the bottom. 

(7) Turn on the main power. 

(8) Turn on the trim switch. 

(9) Turn on the arc lamps and allow them to 
burn for at least 30 seconds before making an ex- 
posure. 

5-9. Camera 

The camera proper, excluding the ropyboanl as- 
sembly, the structural frame, and the arc lamps, 
consists of five basic parts the vacuum back, the 
focusing glass, the glass halftone screen housing 
and separation mechanism, the bellows assembly, 
and the lensboard assembly, including the shutter 
plus the controls for focusing and otherwise 
moving the parts of the camera ami the copy- 
board. These units are treated separately in a 
through / below. 

a. Vacuum Bar.hand Vannnn Pump. H 

(1) The vacuum back holds the film flat: dur- 
ing exposure. It is hinged to and supported by the 



camera housing frame, and consists of -a hinged 
door with a porous suction plate on the inner side 
and a vacuum back plate on the outer side. The 
plate has a cast aluminum vacuum back valve hous- 
ing with a valve handle or knob on the back of the 
door for controlling the vacuum for various size 
films. The handle can ,be pointed to numbers rang- 
ing from to 4. Each number is for a different 
size of film. The zero setting means that the open- 
ings are all closed. The number one setting creates 
an area of suction on the porous plate large 
enough to hold a 9- x 9-inch sheet of film flat. The 
number two setting enlarges the area of suction so 
that a 14- x 17-inch sheet of film will be held flat. 
The number three setting is for a 20- x 24-inch 
sheet of film and the number four setting holds 
flat a 24- x 30-inch sheet of film. 

(2) The turbocompressor assembly has a 1- 
horsepower motor attached to its housing frame. 
An 8-foot iron pipe on the camera skid with sec- 
tions of reinforced rubber hose on each end con- 
nects the vacuum back and the compressor. A flex- 
ible rubber hose through the back support plate is 
clamped to the vacuum back valve housing. The 
vacuum pump and motor require little attention 
other than proper lubrication. When new or cold, 
however, or when operating on 50-cycle current, 
the pump should warm up without a load for 15 
minutes or longer to prevent overheating and pos- 
sible burning out of the motor. 

b. Focusing Glass (or Ground Glass). 

(1) The focusing glass is held in its frame by 
six holder clips located on the sides and bottom of 
the frame. The grained surface of the focusing 
glass, which is position in the same optical plane 
as the film emulsion, contains a grid of photogra- 
phically exposed, permanently fused lines spaced 
at intervals of 0.1 inch and covering the 24- x 
30-inch rated area. The ground glass permits ex- 
amination of the image with a magnifier for sharp 
focus. A clear transparent circle 1 inch in diame- 
ter is provided in the center of the grid area and 
conforms with the optical axis of the camera. Crit- 
ical focusing is done through this clear area with 
the aid of the magnifier. Four circular openings, 
one at each corner of the focusing glass, permit 
measuring of the separation between the adjacent 
surfaces of the focusing glass and the glass half- 
tone screen, when it is being used. 

(2) Measurements on the focusing glass can 
be made with a beam compass. Tabs of transpar- 
ent adhesive tape are placed over the points to be 
measured. This helps prevent the points of the 
compass from slipping. To eliminate the possibil- 
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ity of parallax errors when measuring directly 
with the beam compass the operator stands di- 
rectly behind the image at each tab of tape, pricks 
the points, and then blackens each hole with 
graphite. In this way he can measure the distance 
between the two points with the beam compass in 
normal room light. 

(3) Clean the focusing glass with a soft, clean 
cloth dampened with a suitable nontoxic cleaner. 
Wipe all surfaces thoroughly to keep the focusing 
glass at maximum transparency. Dry the focusing 
glass with a soft, dry cloth. When the camera is 
not in use, leave the focusing glass in the "up" 
position. During operation, make sure the frame is 
tight against the magnetic latches which are situ- 
ated under the screen housing group. 

c. Glass Halftone Screen Housing and, Separa- 
tion Mechanism. The screen housing consists of 
the parts required to hold the glass halftone 
screen, to adjust its distance from the film, and to 
maintain the parallel relationship to the focusing 
glass and vacuum back necessary for producing 
properly exposed halftone negatives. The screen is 
held by four adjustable stop knobs two on the 
bottom screen bar and two on the top screen bar. 
The details of this mechanism are explained in 
paragraph 5-24, and in TM 5-6007. 

d. Bellows Assembly. The bellows assembly is 
the rubberized fabric connecting the lensboard 
and the camera back. The bellows are made of 
heavy rubberized duck material to form a single 
accordion unit capable of extending the full range 
of reproduction settings. The ends are framed for 
mounting on the camera back and the lensboard. 
The bellows support assembly, which is attached 
to the camera back and supported by a roller on 
the lensboard, is extendable. It supports the bel- 
lows by three roller carriers. The bellows is also 
equipped with a strap used to hold the expandable 
fabric secure when the camera is prepared for 
transit. 

e. Lensboard Assembly. 

(1) Function. The lensboard assembly con- 
sists of the lens, the shutter assembly, and the 
controls used to move it toward or away from the 
film plane, up and down, or left and right. The 
lensboard is mounted on the carriage assembly by 
two side frames, and provides horizontal and ver- 
itical movement for the lens. Its positioning nor- 
mally is controlled from the darkroom end of the 
camera, or by small handwheels on the front of 
the lensboard. The lens and the shutter assemblies 
are mounted on opposite sides of the frame. 
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(2) Lenses. 

(a) There are two lenses used on the 24- x 
30-inch mobile process camera a 19-inch and a 
24-inch focal length lens. The cameraman's deci- 
sion to use either lens is based on the amount of 
reduction or enlargement planned in the copy 
work and the size of the copy material in relation 
to the copying scale. The 24-inch lens is capable of 
reducing an original to 50 percent of its original 
size or enlarging it to 200 percent. The 19-inch 
lens is capable of reducing an original to 33 per- 
cent and enlarging to 300 percent. The length of 
the camera bed prohibits the use of the 24-inch 
lens below 50 percent or above 200 percent. In 
practice, the 24-inch lens usually is used for all 
copy work, except for reductions below 50 percent 
and enlargements above 200 percent. 

(6) For directions for mounting the 19-inch 
or 24-inch lenses in the Rutherford model of the 
24- x 30-inch mobile copying camera, see TM 
5-6007. 

(3) Care of Lenses. There axe a few simple 
instructions to follow in caring for lenses. 

(a) Cap lenses and keep in storage box 
when not in use. 

(6) Do not touch glass with fingertips. 

(c) Protect the lens from dust, heat, and 
chemical corrosion while in use. 

(d) Do not tamper with the lens nor sub- 
ject it to rough handling. 

(e) Use only an approved lens cleaner on 
the lens. Never oil the diaphragm or other lens 
parts. 

(4) Shutter assembly. The shutter is electri- 
cally controlled and operates on 95 to 125 volts, dc. 
It is equipped with a power rectifier unit for con- 
verting ac to dc, and a solenoid for control. There 
are two switches for operating the shutter one is 
in the darkroom on the back support plate of the 
camera, and the other is mounted on the side 
frame of the lensboard. Both are three-way toggle 
switches. The 24-inch Kodak lens also has a man- 
ually operated shutter mounted on the lens barrel 



between the lens elements, which can be used in 
lieu of the electric shutter. 

/. Controls for Focusing and Moving Camera,. 

(1) Motor driven controls. These controls are 
used to move the copyboard and the lensboard to- 
ward or away from the film plane. On the back 
support plate of the camera back are two control 
switches, which 'actuate the drive motors that 
move the copyboard and the lensboar-d. The copy- 
board control switch is on the left and the lens- 
board control switch is on the right. These 
switches use a spring-loaded hand lever which re- 
turns to the neutral position after being released. 
The copyboard and the lensboard drive motors are 
of the same type. They move the copyboard and 
the lensboard along the camera ways by individual 
drive screws. 

(2) Manual controls. The copyboard and lens- 
board have separate fine adjustment hand wheels 
which are approximately 7 inches in diameter. 
The handwheels provide the necessary fine adjust- 
ment after the approximate setting has been ob- 
tained with the electric control switches. There 
are also manual control knobs to position the lens 
on the lensboard to an appropriate horizontal and 
vertical position. 

(3) Positioning coimters. The lensboard and 
copyboard have positioning counters inside and 
outside the darkroom. The counters indicate the 
appoximate location for a specific scale of repro- 
duction. The fine adjustment is performed man- 
ually. Refer to ratio charts for the lens used for 
counter readings required for the desired enlarge- 
ment or reduction. From within the darkroom, po- 
sition the copyboard carriage to the counter read- 
ing by using the copyboard control switch. Set an 
approximate number above the required reading, 
an-d rotate the fine adjustment hand wheel clock- 
wise until the required number is centered in the 
counter window. Always set the final reading 
clockwise so as to take up any plan that ma]i de- 
velop in the drive. The lensboard setting- is simi- 
larly made. 



Section III. BASIC OPERATIONS 



5-10. Scaling 

a. Introduction. Map manuscripts are often 
compiled and drawn to an accuracy of thousandths 
of an inch, and must also be copied photographi- 
cally within this tolerance. Measuring instruments 
are available for obtaining and holding the 



accuracy desired. Among these are the beam com- 
pass and the Invar scale, which are used to set and 
check the image size on the focusing glass before 
the copy negative is exposed. It is important to 
know how to use the beam compass and how to 
read the Invar scale. 



b. Beam Compass. The beam compass consists 
of a bar 18 to 72 inches long, a fixed steel point 
which can be fastened wherever desired on the 
bar, and an adjustable needle point which, after 
being fastened on the bar, can be moved slowly 
with a thumbscrew. The beam compass is used in 
conjunction with the Invar scale. 

c. Invar Scale. The Invar scale is made from a 
special steel alloy which has a low coefficient of 
expansion -and, therefore, retains the same length 
over a wide range of temperature. The scale is 
kept in a special box for protection. Invar scales 
graduated to 0.01 inch and 0.01 centimeter are 
used for checking, on the focusing glass, the scale 
of the image of the material being copied. The size 
of a reproduced image can be estimated to the 
nearest 0.001 inch or 0.001 centimeter. One side of 
the Invar scale is calibrated in the metric system 
and the other side in the English system. The 
metric side measures 1 meter and the English side 
is approximately 39 inches. On the left end of the 
bar, one unit an inch on the English side and a 
centimeter on the metric side' is graduated in 
tenths by parallel diagonal lines extending from 
bottom to top. It is further divided into hun- 
dredths by parallel lines extending throughout the 
length of the bar. The thousandths are estimated 
along the diagonal between the parallel hun- 
dredths lines. The measurements must be made 
parallel to the horizontal lines at all times. For 
example, if one end of the compass is on the 
fourth line from the bottom, the other end also is 
placed on the fourth line from the bottom. The 
Invar scale should never be taken from its protec- 
tive box. To use the reverse side, merely close the 
box, turn it over, and reopen it. Use care when 
adjusting the points on the beam compass to a 
desired measurement to avoid scratching the sur- 
face of the scale. Preliminary adjustments should 
be made on the side of the box. 

5-1 1 . Exposure Determination 

a. Introduction. Thus far in this chapter we 
have dealt with instructions or outlines ^ telling 
what is done, the equipment with which it is done, 
and how it is done. In this paragraph, we shall 
discuss the factors which influence determination 
of the correct exposure, that is, how much light 
should pass through the lens to the film, and^for 
how long. The variables which must be taken into 
consideration when estimating the best diaphragm 
setting and exposure time are: the type of lens; 
the type of film used; the scale of the reproduc- 
tion ; the type -and intensity of lighting ; the nature 



of the material being copied; the type of work 
planned, i.e., line, halftone, or continuous tone; 
and the need for light filters, if any. Succeeding 
portions of this paragraph are devoted to lens 
characteristics, the f/stop system (diaphragm 
openings), determination of a basic exposure, en- 
largement and reduction, compensating for varia- 
bles by changing the aperture, the percent copy- 
size ring or bar, determining exposure with a fixed 
aperture setting, photosensitive materials used in 
the process camera sections, the manufacturer's 
film data sheet recommendations, and exposure 
meters. 

b. Lens Characteristics. 

(1) The lens is the eye of the camera. It re- 
ceives light from the copy and projects it as an 
image on the focusing glass or light sensitive 
emulsion at the back of the camera. The process 
lens is color-corrected and gives a sharp, accu- 
rately proportioned image of the original copy. It 
has several glass elements with different refractive 
indexes, which are ground to specific curvatures 
and mounted in a fixed relation to each other, 
according to a mathematical formula. This for- 
mula is designed to balance each type of lens aber- 
ration or defect against the others to minimize 
distortion of the image. For further background 
information, see TM 11-401. 

(2) A lens is generally classified by focal 
length, speed (maximum usable diaphragm aper- 
ture), and degree of correction for color and astig- 
matism. It may also be rated for coverage and 
resolving power. Focal length, speed, color correc- 
tion, and serial number usually are the only data 
marked on the lens barrel. Other characteristics 
must either be obtained from -the manufacturer's 
literature, or be determined experimentally. 

(3) The focal length of a lens is the distance 
from the lens to the projected image when the lens 
is focused on an object at infinity. This distance is 
measured from a calculated point (a theoretical 
position on the optical axis called the nodal point) 
within the lens system. If the lens system has two 
nodal points, the focal length is measured from 
the rear node to the focal plane (fig. 5-5) . 

c. F/Stop System (Diaphragm Openings). The 
f/stop system was designed to give the camera 
operator a numerical means of controlling the 
amount of light reaching the film emulsion. The 
theory of the f/stop system is developed at length 
in TM 11-401. For the purposes of this chapter, it 
is sufficient to say that the full f /stops are a series 
of numbers which indicate iris diaphragm open- 
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ings that admit exactly one-half or twice as much 
light as the opening of the next f /number. These 
full f/numbers are f/1, 1.4 2, 2.8, 4, 5.6, 8, 11, 16, 
22, 32, 45, 64, 90, 128, and so on. Proceeding from 
f/1 (the largest aperture) every succeeding 
smaller aperture (larger number) is found by 
multiplying the preceding f /number by 1.4 (the 
square root of 2). The control principle is simple 
decrease the aperture size by one f/value and 
you cut the light passing through the lens by one- 
half ; increase by one f/value and you double the 
amount of light. Exposure times are related to the 
f /stops. The amount of exposure needed at a new 
f/stop varies directly as the square of the f /values. 
Example: Old f/value 2 : New f/value 2 :: Basic 
Exposure Time: New Exposure Time, which is 
expressed in the formula : 



NET 



BET x New f/value 2 
Old f/value 2 



For example: If an exposure of 4 seconds pro- 
duces a satisfactory negative at f/8, what expo- 
sure would be required at f/16? 'Substituting these 
values in the formula, the exposure is determined 
as: 



NET = 



4 x 16 2 4 x 256 1024 



8 2 



64 



64 



= 16 seconds 



d. Determining Basic Exposure. 

(1) In c above, a new exposure time is deter- 
mined through the application of a simple mathe- 
matical formula based on a basic exposure time. 
How is this basic exposure time determined? This 
is a recurring problem which must be solved be- 
cause several other techniques covered in succeed- 
ing paragraphs assume that the operator has a 
standard or basic exposure time from which he 
develops a new exposure time. 



(2) To establish a basic exposure with a 
given film for any copy camera, run a series of 
test exposures. Set the camera for a 100 percent 
(or 1 : 1) copy. Place the lamps at a 45 angle to 
the copyboard, 41 inches from its center. If work- 
ing in a van, use the 54 setting. Mix fresh develo- 
per according to the manufacturer's directions 
and cool to a desired developing temperature of 
68 F. (20C.). Mount an original piece of copy, 
typical of those most often copied, on the copy- 
board. Along the margins of the copy, mount a 
10-step reflection gray scale <and several resolution 
targets similar to the one illustrated in figure 56. 
Make a series of test exposures at f/32 and de- 
velop for the recommended time in the freshly 
mixed standard developer. If the lighting setup is 
like the one described on the data sheet from the 
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Figure 5-6. Resolution target. 
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film box, use the exposure listed on the data sheet 
as a starting point for the spaced test exposures. 
For example : if the data sheet gives a normal ex- 
posure of 13 seconds at f /3'2, make exposures at 7, 
10, 13, 16, and 19 seconds. If the best negative is 
made at say, 19 seconds, you may need 'Other expo- 
sures more closely related, such as 17, 18, 20, 21, 
and 22 seconds. Try to get as nearly perfect an 
exposure as possible. When you have established 
the basic exposure, record the conditions of the 
exposure as a guide for film use. 

e. Enlargements and Reductions. When making 
a same size (1 : 1, or 100 percent) copy, the lens is 
positioned midway between the copyboard and the 
film plane of the camera (fig. 5-7). At no other 
setting for either enlargements or reductions are 
the copyboard and film plane as close to each other 
as they are for a 1 : 1 copy. In the production of 
either reductions or enlargements, the copyboard 
is moved away from the film plane. As for the 
lens, it is moved farther away from the film plane 
for enlargements and brought closer for reduc- 
tions. This means that when an enlargement is 
being made, the intensity of the light falling on 
the film plane is less after passing through the 
length of the extended bellows enclosure. When a 
reduction copy is made, the bellows are contracted 
and the intensity of the light falling on the film 
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plane is greater than when the camera is set for a 
1 : 1 copy. This was expressed by Newton in the 
Law of Inverse Squares, which states that the 
light intensity varies inversely as the square of 
the distance from the light source. In figure 5-8, it 
is clear that when copy is enlarged 4 times (or 
400%), the intensity of the light is one-sixteenth 
that of a 1 to 1, or 100 percent exposure at the 
same aperture and speed. The size of the lens dia- 
phragm opening, and the length of the exposure 
time, control the amount of light allowed to pass 
through the lens. Thus, correctly exposed nega- 
tives for enlargements or reductions require ei- 
ther different diaphragm openings or different ex- 
posure times from those for same size (1 : 1) 
reproductions. Most commercial control systems 
operate on the principle of varying the diaphragm 
opening. Table 5-1 shows the change of dia- 
phragm openings .(stops) necessary to make var- 
ious enlargements and reductions while maintain- 
ing a constant exposure time. 

Table 5-1. Change of Diaphragm Openings 
for Constant Exposure Times 



Size of 
reproduction 



1 A 



Same I y z 2 
size 



Corresponding 

stop No. f/51 f/43 f/37 f/32 f/26 f/21 f/16 



LENS 



__| I L_Ll/3x SIZE_I 



__ fcx SIZE 



SAME SIZE 

x ENLARGEMENT 



FILM PLANE 
(GROUND GLASS) 




COPYBOARD 



x SIZE 



2 x ENLARGEMENT 



3x ENLARGEMENT 



UNITS OF FOCAL LENGTH 



Figure 5-7. Camera component positions. 
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LIGHT SOURCE 




Figure 5-8. Newton's law of inverse squares. 



f. Compensating for Changes in Scale of Repro- 
duction by Changing Aperture (Percent Copy Size 
Ring or Bar) . 

(1) The 24-inch Kodak Ektar process lens 
(ring type). * 

(a) If the scale of reproduction is the only 
variable factor, adjusting the aperture to compen- 
sate for the change in light values is quick and 
easy and can be done without sacrificing definition 
(fig. 5-9 and 5-10). (The 19-in. and 24-in. Goerz- 
Lanston lenses used on the Lanston model of the 
mobile copying camera have similar percent copy 
size rings.) The upper ring, with the numbers 10, 
11, 16, 22, and so on is the aperture number ring. 
When this ring is rotated,the diaphragm opens or 
closes. The middle ring is the percent copy size 
ring. This ring is loose; that is, turning it does not 
affect the diaphragm setting. The bottom ring is 
fixed. It cannot be rotated. The triangle marked on 
this ring is the f /stop indicator. The point on the 
top ring, opposite the triangle, indicates the f /stop 
of the diaphragm opening. For easier reading of 
the f/stops (at same size reproduction only) the 
diamond-shaped indicator on the middle ring may 
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be moved so that its bottom point touches the 
point on the triangle and the upper point indiratcM 
the f/stop value. In the case of 1, figure 5-10, f '32 
is the aperture setting. 

(b) To compensate for the exposure change 




Figure 5-9. Kodak 2 b -inch Kkiur jtracenn tens 
tj the jtercent citpy KIZC n'//. 
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Figure 5-10. Percent copy size ring. 



for scales of reproduction (SR) other than 100 
percent, move the percent copy size ring so that 
the f/stop indicator points to the percentage de- 
sired. Set the desired f/stop over the "100" on the 
copy size ring. Then move both of the movable 
rings together until the desired percentage on the 
percent copy size ring is in line with the triangle. 
Two (2), figure 5-10, shows the setting for a 50 
percent copy which will adjust the aperture so 
that the time of exposure can remain the same as 
though the original were being copied at 100 per- 
cent at f /32. 

(c) If 160 percent is the desired scale of 
reproduction, 3, figure 5-10, shows the setting 
which will adjust the aperture so that the time of 
exposure can remain the same as though the origi- 
nal were being copied at 100 percent at f/32. 

(2) 19-inch Goerz-Artar lens (bar-type). 

(a) The 19-inch Goerz-Artar lens has a 
percent copy size plate on the side of the lens bar- 
rel and a movable indicator scale which, as it is 
moved, opens or closes the diaphragm aperture. 
On figure 5-11, note the graduated scale indicat- 
ing f /stops at the tottom of the plate. If f /22 has 
been chosen as the basic f/stop for a 100 percent 



copy, slide the movable scale so that its left edge 
sits simultaneously on f/22 on the bottom swilo 
and on 100 on the second of the other graduated 
scales. To change the aperture setting for a 60 




Figure 5-11. Aperture scale of reproduction system 
on 1 9-inch Goerz-Artar lens. 
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percent copy, slide the scale to the right until the 
edge of the scale rests on the 60 on the same scale 
(the second). This will adjust the aperture so that 
the time of exposure can remain the same as 
though the original were being copied at 100 per- 
cent at f /22. 

(6) If 160 percent is the desired scale of 
reproduction, slide the scale to the left until its 
edge rests on 160. This will adjust the aperture so 
that the time of exposure can remain the same as 
though the original were being copied at 100 per- 
cent at f /22. 

(c) The remaining graduated scales 
marked on the plate are used when the basic expo- 



sure is based on an f/stop setting of f/19, f/25, 
f /32, f /45, or f /64. 

g. Determining Exposures With Fixed Aperture 
Setting. Some photographers always use the apeor- 
ture giving maximum definition and vary the e$e- 
posure time to compensate for a change in scale of 
reproduction. Table 5-2 shows the procedure for 
making an exposure chart. Determine a basic ex- 
posure as outlined in d above and multiply by tine 
factor listed under the heading "Index" in tlie 
table for each SR to prepare an exposure chart. A. 
table such as this is useful when maximum defini- 
tion is desired and a fixed aperture is used. It 
eliminates the necessity for adjusting the aperture 
and percent copy size ring for each change in SR-- 



Table 5-2. Exposure for a, Fixed Aperture 



SR Index 


SR Index 


SR Index 


SR Index 


SR Index 


SR Index 


.30 .423 


.80 .810 


1.25 1.266 


1.70 1.828 


2.15 2.481 


2.60 3.240 


.35 .456 


.85 .856 


1.30 1.323 


1.75 1.891 


2.20 2.560 


2.65 3.331 


.40 .490 


.90 .900 


1.35 1.381 


1.80 1.960 


2.25 2.641 


2.70 3.425 


.45 .526 


.95 .950 


1.40 1.440 


1.85 2.031 


2.30 2.723 


2.75 3.516 


.50 .563 


1.00 '1.000 


1.45 1.501 


1.90 2.103 


2.35 2.806 


2.80 3.610 


.55 .601 


1.05 1.050 


1.50 1.563 


1.95 2.161 


2.40 2.890 


2.85 3.706 


.60 .640 


1.10 1.100 


1.55 1.626 


2.00 2.250 


2.45 2.976 


2.90 3.803 


.65 .681 


1.15 1.150 


1.60 1.690 


2.05 2.326 


2.50 3.063 


2.95 3.901 


.70 .723 


1.20 1.210 


1.65 1.756 


2.10 2.403 


2.55 3.151 


3.00 4.000 


.75 .766 













Example: Exposure chart. Basic exposure 20 seconds; scale of re. 
production (SR) 100 percent (or 1:1). 



SR Seconds 
exposure 


SR Seconds 
exposure 


SR Seconds 
exposure 


SR Seconds 
exposure 


SR seconds 
exposure; 


SH seconds 
exposure 


.30 9 


.80 16 


1.25 25 


1.70 37 


2.15 50 


2.60 65 


.35 9 


.85 17 


1.30 26 


1.76 38 


2.20 51 


2.65 67 


.40 10 


.90 18 


1.35 28 


1.80 39 


2.25 53 


2.70 69 


.45 11 


.95 19 


1.40 29 


1.85 41 


2.30 55 


2.75 71 


.50 11 


1.00 20 


1.46 30 


1.90 42 


2.35 56 


2.80 72 


.55 12 


1.05 21 


1.50 31 


1.95 44 


2.40 58 


2.85 74 


.60 13 


1.10 22 


1.55 33 


2.00 45 


2.45 60 


2.90 76 


.65 14 


1.15 23 


1.60 34 


2.05 47 


2.50 61 


2.95 78 


.70 15 


1 .20 24 


1.65 35 


2.10 48 


2.65 63 


3.00 80 


.75 16 













5-12. Photosensitive Materials Used in 
Process Camera Section 

The sensitized materials consist, essentially, of 
two components the base or support material, 
and the light-sensitive emulsion. 

a. Base. 

(1) Qualities. Material used as a base or sup- 
port for the photographic emulsion must possess 



three qualities. First, it must be photographically 
inert; i.e., its chemical components do not affect 
the latent image or the developed image. Second, it 
must remain unaffected by the solutions used in 
processing. Third, it must have dimensional stabil- 
ity. Many materials meet these qualifications, but 
the most commonly used are plastic sheets, glass, 
and paper. Glass is too heavy, bulky, and fragile 
for most military printing units. It is used princi- 
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pally for the preparation of diapositives for photo- 
mapping units, but normally is not used for litho- 
graphic work. Paper is not sufficiently stable for 
process work. When the aim is the production of 
lithographic plates, the plastic bases generally are 
used by Army units to make copy negatives. These 
flexible base materials generally are referred to 'as 
films or film bases. 

(2) Common substances used as film bases. 

(a) Cellulose acetates are still widely used 
as supports for photographic emulsions because 
they are transparent, strong, lightweight, and flex- 
ible. These bases, however, are cast from solvent 
solutions, and a small amount of this solvent re- 
mains in the base. The gradual escape of the sol- 
vent during aging is a source of shrinkage. This 
type of base is not recommended where size stabil- 
ity is important. 

(6) Photographic emulsions can be coated 
on a polystyrene plastic base. This base material 
offers unusual advantages where size stability is 
of critical importance. Polystyrene absorbs very 
little moisture, which means this film has a humid- 
ity coefficient only one-third that of an acetate 
base film. Its thermal coefficient is approximately 
the same as acetate, and temperature control is 
relatively more important than humidity control 
when using polystyrene base film. This base con- 
tains no solvent or plasticizer, thus eliminating 
continual shrinkage resulting from loss of solvents 
by evaporation. 

(c) Polyester base photographic films have 
excellent size stability properties, and are only 
slightly affected by changes in relative humidity 
and temperature. Since polyester base contains 
neither solvents nor plasticizers, aging changes in 
the base itself will be negligible. Many commercial 
polyester base films are available, all of which 
have similar properties. 

b. Emulsion. 

(1) Photographic emulsions are not true 
emulsions, but suspensions of minute, light-sensi- 
tive silver halide crystals dispersed in the protec- 
tive colloid medium of gelatin. In spite of this 
technical distinction, they are and will be referred 
to as emulsions. All photographic emulsions are 
sensitive to blue, violet, and the invisible ultravi- 
olet light. For many applications, this sensitivity 
is not enough. The photographic emulsions used in 
photomechanical reproductions must, on some 
occasions, be capable of recording densities of the 
broader range of colors which the human eye can 
see ; that is, the greens, yellows, oranges, and reds. 
When these types of emulsions are manufactured, 



dyes 'are added which make them sensitive to these 
other colors. 

(2) There are several general types or classes 
of emulsions which are classified by their color 
sensitivity. A topographic unit's process camera 
section uses three types Color Blind (blue sensi- 
tive) monochromatic; the Orthochromatic (sensi- 
tive to all colors except red) ; and, occasionally, 
the Panchromatic (sensitive to all colors). 

(a) Color blind. Blue sensitive photo- 
graphic emulsions record blue, violet, and ultravi- 
olet as white. For instance, a blue line on a sheet 
of white paper has the same photographic quali- 
ties as the paper; that is, they both would affect 
the light sensitive emulsion in the same manner. 
Any colored images on the paper, other than blue 
or violet, would be clear areas on the processed 
negative. 

(6) Orthochromatic. Orthochromatic emul- 
sions are sensitive to all colors other than red. 
Because they are not sensitive to red, they can be 
handled in a darkroom illuminated by a deep red 
safelight. 

(c) Panchromatic. Panchromatic emulsions 
are sensitive to all colors, including red, but are 
least sensitive to green. They must be handled in 
total darkness, in the darkroom. After developing 
for one-half the recommended time, a dark green 
safelight may be turned on for a short period to 
inspect the image. 

(3) In addition to classification by color sensi- 
tivity, photographic emulsions are also classified 
by speed (sensitivity to light), contrast, grain, 
and resolving power. See TM 11-401 for informa- 
tion concerning these factors. 

c. Selecting Films for Photomechanical Repro- 
duction. Most photomechanical processes require 
negatives of extremely high contrast. This is well 
beyond the capability of the usual type of sensitive 
materials, even when developed in high contrast 
developers. Development contrast, or gamma, 
achieved in photomechanical practice ranges from 
4.0 to as high as 10.0. To attain such extremely 
high gamma, special films are required, as well as 
special developers. A few steps in photoengraving 
and photolithography, mainly in the indirect proc- 
ess of color separation, require negatives and/or 
positives of lower contrast. 

d. Manufacturer's Film Data Sheet Recommen- 
dations. The commercial film manufacturers en- 
close a data sheet in each film box indicating the 
speed and color sensitivity built into the product. 
For example: Dupont's -data sheet for Photolith 
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Ortho A on a .004 inch Cronar base reads "Recom- 
mended Exposure Line Copy Under average 
shop conditions for same size reproduction, expose 
approximately 15 seconds iat f/32 with two 35 am- 
pere arc lamps placed 3 to 4 feet from the center 
of the copy-board at a 45 angle." 

e. Exposure Meters. 

(1) Light meter. Modern light meters are 
photoelectric cells which convert light into electri- 
cal energy. The meters are calibrated to give light 
value readings. These readings, when used with 
the film speed-aperture-exposure time calibra- 
tions, make it possible to arrive at fairly accurate 
film exposure times. 

(2) Principles of exposure. The brightness of 
the light reflected from the subject and falling 
upon the light meter activates the indicator needle 
on the meter. This same light falling upon the film 
will expose the photographic emulsion. 

(3) Setting light meter. When using the light 
meter, set the film speed indicator. The film speed 
usually will be found on the film box, or in a data 



sheet included in the film box. Read this carefully. 
Kodak high-contrast films are often rated from a 
neutral gray card reading. 

(4) Taking meter reading. Place the meter 
about 48 inches from the center of the copyboard 
upon which has been placed a sheet of white paper 
of the maximum film size about 24 x 30 inches. 
With the arc lamps on at the proper distance and 
angle, take a meter reading. 

(5) How to use meter reading. Be sure the 
meter is set on the proper film speed. Choose the 
aperture at which the exposure is to be made. "Use 
the meter to determine the exposure time. Use 
table 5-3 to find the multiplying factor for the 
scale of reproduction at which you are going- to 
make your exposure. Multiply the time found on 
the meter by this factor. If you have the correct 
film speed index, you should have the correct ex- 
posure. 

(6) Make test exposure. 

(7) Adjust exposure for originals with dull 
surfaces. 



Table 5-3. Multiplying Index for Finding Correct Exposure 

To use a light meter in determining copying exposure time, remember the meter is calibrated to a camera focused at infinity; 
that is, light passing through the lens travels one focal length. When used for copying, the camera is not focused at infinity; there- 
fore, to use the light meter accurately, you must use a multiplying index which compensates for bellows extension change at various 
scales of reproduction. With this table, use the light meter normally and multiply the time by the index number. (Formula: (1 +SR) 2 ) 



SR Index 


SR Index 


SR Index 


SR Index 


SK Index 


KK Index 


.05 1.10 


.52 2.31 


.79 3.20 


1.07 4.28 


1.34 5.48 


1 62 6.86 


.10 1.21 


.53 2.34 


.80 3.24 


1.08 4.32 


1.35 5.52 


1 . 63 6 . 92 


.15 1.32 


.54 2.37 


.81 3.28 


1.09 4.37 


1.36 5.57 


1.64 6.97 


.20 1.44 


.55 2.40 


.82 3.31 


1.10 4.40 


1 . 37 5 . 62 


1.65 7.02 


.25 1.56 


.56 2.43 


.83 3.35 


1.11 4.45 


1.38 5.66 


1.66 7.08 


.30 1.69 


.57 2.46 


.84 3.39 


1.12 4.49 


1.39 5.71 


1.66-':, 7.11 


.31 1.72 


.58 2.50 


.85 3.42 


1.13 4.54 


1.40 5.7(5 


1.67 7.13 


.32 1.74 


.59 2.53 


.86 3.46 


1.14 4.58 


1.41 5.81 


1.6S 7.18 


.33 1.77 


.60 2.56 


.87 3.50 


1.15 4.62 


1.42 5.H6 


1.69 7.24 


.33H 1-78 


.61 2.59 


.88 3.53 


1.16 4.67 


1.43 5.90 


1 70 7.29 


.34 1.80 


.62 2.62 


.89 3.57 


1.17 4.71 


1.44 595 


1.71 7.34 


.35 1.82 


.63 2.66 


.90 3.61 


1.18 4.75 


1.45 600 


1.72 7.40 


.36 1.85 


.64 2.69 


.91 3.64 


1.19 4.80 


1.46 605 


1.73 7.45 


.37 1.88 


.65 2.72 


.92 3.69 


1.20 4.84 


1.47 6.10 


1.74 7.51 


.38 1.90 


.66 2.76 


.93 3.72 


1.21 4.88 


1.48 6.15 


1.75 7.56 


.39 1.93 


.66% 2.78 


.94 3.76 


1.22 4.93 ! 


1.49 6.20 


1.76 7.62 


.40 1.96 


.67 2.79 


.95 3.80 


1.23 4.97 


1.50 6.25 


1.77 7.67 


.41 1.99 


.68 2.82 


.96 3.84 


1.24 5.02 


1.51 6.30 


1.78 7.73 


.42 2.02 


.69 2.86 


.97 3.88 


1.25 5.06 ! 


1.52 6.35 


1.79 7.78 


.43 2.05 


.70 2.89 


.98 3.92 


1.26 5.11 


1.53 6' . 40 


1.80 7.84 


.44 2.07 


.71 2.92 


.99 3.96 


1.27 5.15 


1.54 6.45 


1.81 7.90 


.45 2.10 


.72 2.96 


1.00 4.00 


1.28 5.20 


1 . 55 6 . 50 


1.82 7.95 


.46 2.13 


.73 2.99 


1.01 4.04 


1.29 5.24 i 


1 . 56 6 . 55 


1.83 8.00 


.47 2.16 


.74 3.03 


1.02 4.08 


1.30 5.29 


1 . 57 6 . 60 


1.84 8.07 


.48 2.19 


.75 3.06 


1.03 4.12 


1.31 5.34 


1.58 6.66 


1.85 8.12 


.49 2.22 


.76 3.10 


1.04 4.16 


1.32 5. 38 


1.59 6.71 


1.86 8.18 


.50 2.25 


.77 3.13 


1.05 4.20 


1.33 5.43 


1.60 6.76 


1.87 8.24 


.51 2.28 


.78 3.17 


1.06 4.24 


1.33H 5.44 


1.61 6.81 


1.88 8.29 
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Table 5-3. Multiplying Index for Finding Correct Exposure Continued 



SR Index 


SR Index 


SR Index 


SR Index 


SR Index 


SR Index 


1.89 8.35 


2.08 9.49 


2.27 10.69 


2.45 11.90 


2.64 13.25 


2.82 14.59 


1.90 8.41 


2.09 9.55 


2.28 10.76 


2.46 11.97 


2.65 13.32 


2.83 14.67 


1.91 8.47 


2.10 9.61 


2.29 10.82 


2.47 12.04 


2.66 13.40 


2.84 14.75 


1.92 8.53 


2.11 9.67 


2.30 10.89 


2.48 12.11 


2.66% 13.44 


2.85 14.82 


1.93 8.58 


2.12 9.73 


2.31 10.96 


2.49 12.18 


2.67 13.47 


2.86 14.90 


1.94 8.64 


2.13 9.80 


2.32 11.02 


2.50 12.25 


2.68 13.54 


2.87 14.98 


1.95 8.70 


2.14 9.86 


2.33 11.09 


2.51 12.32 


2.69 13.62 


2.88 15.05 


1.96 8.76 


2.15 9.92 


2.33H 11.11 


2.52 12.39 


2.70 13.69 


2.89 15.13 


1.97 8.82 


2.16 9.99 


2.34 11.16 


2.53 12.46 


2.71 13.76 


2.90 15.21 


1.98 8.88 


2.17 10.05 


2.35 11.22 


2.54 12.53 


2.72 13.84 


2.91 15.29 


1.99 8.94 


2.18 10.11 


2.36 11.29 


2.55 12.60 


2.73 13.91 


2.92 15.37 


2.00 9.00 


2.19 10.18 


2.37 11.36 


2.56 12.67 


2.74 13.99 


2.93 15.44 


2.01 9.06 


2.20 10.24 


2.38 11.42 


2.57 12.74 


2.75 14.06 


2.94 15.52 


2.02 9.12 


2.21 10.30 


2.39 11.49 


2.58 12.82 


2.76 14.14 


2.95 15.60 


2.03 9.18 


2.22 10.37 


2.40 11.56 


2.59 12.89 


2.77 14.21 


2.96 15.68 


2.04 9.24 


2.23 10.43 


2.41 11.63 


2.60 12.96 


2.78 14.29 


2.97 15.76 


2.05 9.30 


2.24 10.50 


2.42 11.70 


2.61 13.03 


2.79 14.36 


2.98 15.84 


2.06 9.36 


2.25 10.56 


2.43 11.76 


2.62 13.10 


2.80 14.44 


2.99 15.92 


2.07 9.42 


2.26 10.63 


2.44 11.83 


2.63 13.18 


2.81 14.52 


3.00 16.00 



513. Photographic Filters 

a. Introduction. The military process camera- 
man normally does not use color film. Frequently, 
however, he must process sharp, clear, mono- 
chrome negatives from multicolored copy, and thus 
must have a thorough understanding of the color 
sensitivities of different black-and-white films, 
and the effects of colored filters on them. Filters 
are used to control contrast, to eliminate un- 
wanted colors and to strengthen other colors on 
the copy. 

b. Color Theory. The perception of color by the 
human eye and brain is explained by several theo- 
ries which differs slightly in their analyses, de- 
pending on whether they deal with color as pig- 
ment, or as wavelengths of light. The combination 
of pigments of different colors is of critical impor- 
tance to the pressman who must mix inks; this 
aspect of color is discussed in paragraph 8-26. 
The photographer, however, is concerned with 
color as it is related to light. He bases his opera- 
tions on the Young-Helmholz theory, which de- 
fines color as the visual response to wavelengths of 
light, and light as one form of radiant electromag- 
netic energy. 

(1) Light waves are located between radio 
waves and x-rays in the electromagnetic spectrum. 
Light ranges in wave length from 400 to 750 mil- 
limicrons (millionths of a millimeter). The shor- 
test wavelengths are seen by the human eye as 
violet, and, as the wavelengths increase the colors 
change through blue, green, yellow, and orange to 



red, which has the longest wavelength. When 
lights of all these colors are combined, the result is 
seen as white light. Stated another way, white 
light consists of equal proportions or intensities of 
all colors in the visible light spectrum. 

(2) Although white light, in fact, consists of 
a number of colors, psychologically, it is consid- 
ered as a combination of only three primary 
colors ; blue, green, and red. All other colors are 
combinations -of these three primaries. Red light 
and green light combine to produce yellow light ; 
red-blue or magenta is produced when red and 
blue lights are mixed; blue-green, or cyan, results 
from the combinations of blue and green lights. 
These colors, yellow, magenta, and cyan, which 
result from the combinations of primaries, are 
known as complementary colors. They are known 
also as secondary or subtractive-primary colors. 

(3) Yellow is complementary to blue, since it 
is the mixture of the red and green lights which 
remain when blue is subtracted from white light. 
Similarly, magenta (red-blue) is the complement 
of green because it forms when green is sub- 
tracted from white light. B, figure 5-12, shows the 
relationship between these colors and how the 
lights corresponding to them behave. Such proc- 
esses are known as additive since they deal with 
the addition or combinations of the primary-col- 
ored lights (fig. 5-12). 

(4) The remaining portion of this paragraph 
explains the use of filters. As stated previously, 
the aim of the process camera section is to make 
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ADDITIVE AND SUBTRACTIVE COLOR MIXTURE 



A. SUBTRACTIVE COLOR 
MIXTURE. THE COMBINATION OF 
ALL THREE COMPLEMENTARY 
FORMS BLACK. THE MIXTURE OF 
ANY TWO IN EQUAL STRENGTH 
FORMS A PRIMARY COLOR. 




ADDITIVE COLOR 
MIXTURE. LIGHTS OF ALL THRLt 
PRIMARY COLORS FORM WHIlt 
LIGHT. 

THE COMBINATION Of- ANY 
TWO, FORMS A COMPLEMEN - 
TARY COLOR. 



Figure 5-12. Additive and subtractive color mixtures. 
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FILTER TRANSMISSION AND ABSORPTION 




AND rp UE AND CREEN. RED RESULTS WHEN BLUE 

AND GREEN ARE SUBTRACTED FROM WHITE LIGHT. 



CYAN FILTERS ABSORB RED. CYAN OR BLUE-GREEN RESULTS WHEN 
RED IS SUBTRACTED FROM WHITE LIGHT. 




GREEN FILTERS ABSORB BLUE AND RED. GREEN RESULTS WHEN 
BLUE AND RED ARE SUBTRACTED FROM WHITE LIGHT 



MAGENTA FILTERS ABSORB GREEN. MAGENTA OR RED-BLUE RESULTS 
WHEN GREEN IS SUBTRACTED FROM WHITE LIGHT. 




BLUE FILTERS ABSORB GREEN AND RED. BLUE RESULTS WHEN GREEN 
AND RED ARE SUBTRACTED FROM WHITE LIGHT. 



YELLOW FILTERS ABSORB BLUE. YELLOW OR RED-GREEN RESULTS WHEN 
BLUE IS SUBTRACTED FROM WHITE LIGHT. 



Figure 5-13. Action of filter is to transmit light of its own color and absorb remainder. 
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high contrast copy negatives in which any small 
part of the image will print either completely 
black or completely white on the lithographic 
plate. The small area in question will be either 
completely clear or very opaque on the negative. 
The terms "hold" and "drop" as used in this para- 
graph are defined as follows: A color in the copy 
material is "held" when it affects the negative in 
approximately the same manner as a black fea- 
ture, that is, it leaves <a clear area in the negative 
and will appear as a dark feature when a positive 
print is made' from the negative. A color is 
"dropped" when it affects the negative in the same 
manner as a white feature (such as the white 
background), that is, it forms a dense area on the 
negative and will appear as a white area when a 
positive print is made from the negative. 

c. Types of Filters Used (Written Numbers). 
Multicolored originals can be separated by using 
primary color niters such as No. 25 (A), red, No. 
58 (B) green, and No. 47 (C5) blue. Occasionally a 
filter from the secondary color set, No. 8(K2) yel- 
low, or No. 15 (G) orange is needed. Filters are 
supplied in two forms : as lacquered gelatin film, 
or as gelatin film cemented between pieces of opti- 
cal glass. Lacquered gelatin filters are in common 
use because they are cheap and easily replaced 
when damaged, but they are also fragile, ruined 
easily by fingerprints, moisture, heat, and dirt and 
cannot be cleaned very effectively. Solid dyed opti- 
cal glass filters are also made, but would be expen- 
sive in the sizes required. 

d. Storing and Cleaning of Filters. Store filters 
in protective covers in a cool, dry place. Clean and 
handle glass filters the same as lenses. Lacquered 
and plain gelatin sheets may be cleaned by dusting 
lightly with a clean camel's-hair brush. Lacquered 
gelatin may be cleaned with cotton or lens tissue 
and a drop of film cleaner. Throw away faded fil- 
ters. Handle filters by the edges to avoid smudg- 
ing. 

e. Placement of Filters. Ideally the light source 
is covered with a large filter and all other extra- 
neous light is eliminated from the camera room. 
In the actual operation of an Army process 
camera section, however, this is not feasible be- 
cause the source of light is the large, high-temper- 
ature arc lamps. Normally 'a small filter is 
mounted in a holder and inserted between the lens 
elements, a technique which prevents optical dis- 
tortion If filters are placed ahead of or behind the 
lens, the focal length of the lens may be changed. 

/. Filter Factor (Additional Exposure Re- 
Quired) . 
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(1) Filters "stop" some of the colors which, 
in combination, make up white light, but they 
"pass" light of their own color. Since the emul- 
sions are sensitive to specific colors, the action of 
any filter must be determined for each type of 
film. The film data sheets which are included in 
each box of film list a factor for each type of filter 
which might be used with the film. This is a multi- 
plying factor which is applied to a normal expo- 
sure to compensate for the loss in light strength 
resulting from the use of the filter. For example: 
If the normal exposure without a certain filter in 
20 seconds at f/32 and the filter factor is 8, then 
normal exposure with that filter would be 8 times 
20, or 160 seconds, at f/32. Correct exposures 
often can only be determined by trial and error 
tests. Initially at least, base your exposures on the 
filter factors recommended by the manufacturer 
of the film you are using. 

(2) Listed below are common filter factors 
for two types of commercial orthochromatie films 
Kodalith type 2 and Reprolith type R : 



Yellow No. 8 (K-2) 
Green No. 58 (B) . 
Blue No. 47 (C.) 



fr'iltt-r fnctor 

2 

4 
12 



(3) Listed below are common filter factors 
for Kodalith and Reprolith panchromatic films- 
typical high contrast panchromatic emulsions : 



Yellow No. 8 (K-2) 
Red No. 25 (A) 
Green No. 58 (B) 
Blue No. 47 (C.,) 



2 
4 


12 



g. Guidelines for Cupyiiuj With Filters. Light 
filters absorb and transmit specific wavelengths of 
light. When used \vifh white light, a filter trans- 
rnits those wavelengths which correspond to its 
own color and it absorbs the remainder of the 
wavelengths. Figure 5-1 : \\ illustrates the action of 
a filter. A filter, however, is not: 100 percent 
efficient, nor are the materials to be copied always 
printed with pure colors. Therefore, there are few, 
if any, hard and fast rules for copying with filters, 
only guidelines. A normal exposure using panchro- 
matic film without filter* and with normal devel- 
opment genrally holds all colors. A red filter 
usually drops a good deal of the red and brown. A 
green filter drops most of the green and some of 
the blue. The blue filter drops the blue. All three 
filters are used with pan film to print only the 
black images from a four or five color original In 
theory the red filter drop.s the red and brown, blue 
drops blue and green drops green. One-half of the 
basic exposure is used with the red filter and one- 




fourth with the blue and one-fourth with the 
green. More exposure is used with the red and 
brown because they are the most difficult to drop 
With ,a basic exposure time of 15 seconds with 
1/32 using Kodalith or Reprolith Panchromatic 
mm, the exposures would be set up as follows : 

With red filter 7i/ 2 seconds times filter 
factor of 4 = 30 seconds. 

With green filter 33^ seconds times filter 
factor of 6 = 22i/ 2 seconds (use 23 sec- 
onds) . 

With blue filter 33/4 seconds times filter 
factor of 12 = 45 seconds. 

h. Use of Light Angles To Help Hold or Drop 
Colors. Light or transparent colors such as blue 
and green can be intensified by using a more acute 
light angle. A change from the normal light angle 
of 45 to a lesser angle increases the density of the 
color slightly. This helps hold the color. The con- 
verse is also true; a greater angle than 45 helps 
drop a color. A change in exposure time is neces- 
sary when the light angle changes. When the nor- 
mal light angle is 45, a .change in light angle may 
be compensated for by multiplying the exposure at 
45 by the multiplying index for the new angle. 
Table 5-4 indicates the appropriate index for var- 
ious light angles. 

Table 5-4. Exposure Indexes for Angles of Lighting. 

Angle of lighting Multiplying index 

10 4 

15 2.7 

20 2 

25 1% 

30 1.4 

36 1.2 

40* 1.1 
60' .9 

56 .86 

60 .82 

65 .78 

i. Use Exposure as Aid. An increase in exposure 
or development, or a combination of both, may aid 
in dropping a color. A decrease in exposure or 
development, or a combination of the two, may be 
useful in holding a color. Strip-exposing of one 
sheet of film is useful to establish best exposure 
time for a given color and >a given filter. 

j. Film and Filter Combination Guide. In table 
5-5, Film and Filter Combination Guide, under 
the first column, titled "To photograph," the first 
listing is "Blue as black" and the second is "Blue 
as white." This table indicates that when a yellow 
K-2 (No. 8) filter or an orange G (No. 15) filter is 
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used with ortho-type film, a blue image photo- 
graphs black. The negative in that area is as clear 
as any spot on the negative where a black image, 
such as black type, has been reproduced. If a blue 
filter is used with the same type of Ortho film, a 
blue image photographs as if it were white. The 
negative is as dense where the blue image falls as 
anywhere where a white area, such as the normal 
background of a map drawing, has been repro- 
duced. The table also shows that a red image 
cannot be photographed as white when using 
ortho film. Panchromatic film must be used to do 
this because ortho film is insensitive to red, that 
is, red always appears as if it were a very dark 
shade of gray or black. 

k. Summary of Copying Hints When Dropping 
or Holding Colors. 

(1) To DROP a color use a filter of the same 
color. If possible use one that is of the same color 
but darker. 

(2) To HOLD a color use a filter that is com- 
plementary to that color. 

(3) If possible, mask out unwanted color, 
such as stains or notations written in colored pen- 
cil in the border area. Do not waste time trying to 
eliminate something through the use of a filter 
which could be eliminated simply by covering it 
with a piece of white paper. 

(4) Overexposure helps to DROP out a color, 
with or without a filter. 

(5) Underexposure helps to HOLD a color, 
with or without a filter. 

(6) Decreasing the light angle helps to HOLD 
colors. 

(7) Increasing the light angle helps to DROP 
colors. 

5-14. Processing Exposed Film in Darkroom 

a. Introduction. TM 11-401 (Dec 1953), Ele- 
ments of Signal Photography, has a chapter de- 
voted to "Photographic Processing" and an appen- 
dix titled "Chemical Formulas for Photographic 
Processing." Use this source or other technical 
and professional books or manuals for an explana- 
tion of the theory and fundamentals of photo- 
graphic processing. This paragraph is concerned 
with the specific film processing procedures fol- 
lowed in the process camera section of an Army 
topographic unit when it is engaged in map re- 
production work. 

b. Materials Needed in Darkroom. 



5-21 



TM 5-245 



Blue as white 

Blue-green as black. 
Blue-green as white. 



Green as 

Orange as black. 
Orange as white. 



Table 5-5. Film and Filter Combination Guide 

I. 

.. ... fi , m On blue sensitive 

On pan film- On ortho fitm- 

EedA(25) .Yellow K-2 (8) - (Use ortho film) 

Orange G (15).. - Orange G (15) "": None or blue 

^Z; (Use pan film). - (Use pan film) 

-5 (47)" '-"-"'-" BlueC-5 (47) - (Use ortho film) 

5 47) (Use pan film). - (Use pan film) 

W } GreenB(58) - (Use ortho film) 



Red as black --- 

Red as white -- 

Orange G (15) ____ (Uge ^ film) 

Violet as black. Green B (68) -mL r-fi ai)~"~ - None or blue C-6 (47) 

Violet as white Btae C- (47 Bhe O-6 ^ = ;":;;;__ None or blue C _ 5 (47) 

Yellow as black Blue C-5 (47)..... * u ^ ; ortho 

Yellow as white Red A (25) * enow t (O) 

S^ G K SS~~~ Blue g C-5 (47) ------ None or blue C ~ 5 ( 47 > 

Yellow-green as black - tsme u-o (t) -- "'" /coV""" 

YeUow-green as white Green B (58) - ^fii B(5 8 

Yellow K-2 (8) 



(1) Three large flat trays (preferably set in a 
temperature controlled sink), plus a fourth tray 
for washing if it is available. 

(2) Two gallons (approx) of developer (see 
app C for formulas of representative types of de- 
velopers). 

(3) Three or 4 gallons of fixing bath (see the 
same app for the formula) . 

(4) Cellulose sponges, clip hangers, and a line 
on which to hang the negatives. 

(5) Darkroom timer. 

(6) Safelights. 

(7) Tray thermometer. 

c. Precautions During Processing. Most of the 
chemicals used in photographic processing can 
affect the skin. As was noted in paragraph 5-4, 
some of the adds and alkali's can cause serious 
burns. Others, such as metol or amidol, may cause 
irritation if permitted to dry on the skin. This 
irritation can be prevented by first bathing the 
hands in a 3 percent solution of acetic acid to neu- 
tralize the alkali in the developer and then rinsing 
the hands in water. Chemical burns (reddening of 
the fingers around the nails) may also result if the 
developer or acid fixer dries on the skin. To pre- 
vent chemical burns, wash the hands with soap 
and water, 'and then massage with glycerine. This 
should be done at the end of each working day 
when using photographic processing solutions. 
Rubber gloves should be worn if the skin is partic- 
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ularly sensitive to chemical solutions. Processing 
solutions may also cause stains on the fingernails 
and hands. Stains can be removed by bathing the 
hands in the following solution and then rinsing in 
water : 

Water - (1.0 liter) 

Potassium permanganate (15.0 g) 

Sulphuric acid (cp) (6.0 cc) 

d. Developing. 

(1) The aim of the process cameraman, 
usually, is to produce sharp, high contrast nega- 
tives from which good lithographic plates can be 
made. To achieve this, use a high contrast, or- 
thochromatic or panchromatic film and develop 
the exposed emulsion in a high contrast developer. 
See appendix C for the formula for D-85, a typi- 
cal high contrast developer. Numerous commercial 
high contrast developers are also available. Mix, 
or obtain from the chemical mix section, enough 
developer to fill the tray to a depth of at least \t\ 
inch. 

(2) When doing map reproduction work you 
normally are working with a very large sheet of 
film, which must be handled in the following man- 
ner. Place it in the developer tray, emulsion aide 
down, and quickly run your hands over the baek of 
the sheet to insure that all portions of the emul- 
sion surface are wetted evenly. During the re- 
quired period of development occasionally lift the 
film out of the developer and place it back into the 
solution in order to be sure all portion* of the 




emulsion are developed evenly. Handle the sheet of 
film by the corner and edges only! Do not touch 
the emulsion during processing. 

(3) At the end of the predetermined develop- 
ment time remove the sheet of film from the devel- 
oper, allow it to drain for 1 or 2 seconds, and 
immerse it in the shortstop in the middle tray. 
Agitate the sheet of film in the bath for about 5 
seconds. At this point examine, under the ap- 
proved safelight, the image which has developed 
and decide Whether to return the negative to the 
developer tray for any additional developing time. 

e. Fixing. When the negative has developed to 
the desired point, transfer the sheet of film to the 
fixing bath tray and agitate it in the same manner 
as was done in the developer. The following is one 
rule of thumb for determining how long to leave 
the negative in the fixing bath. Observe the length 
of time required to clear the background of the 
film and leave it in the fixer twice as long as the 
period required to clear it. 
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/. Washing. Transfer the sheet of film to a wash 
tray and leave it in the tray, emulsion side up, for 
1^ hour with a continuous stream of water run- 
ning into the tray. When running water is not 
available, 'or is in short supply, film should be 
processed through at least 12 changes of water. 

g. Drying. Use spring clips and hang the nega- 
tive up to dry. Remove excess water with two 
clean cellulose sponges. It is important to remove 
the excess water carefully so that there will be no 
water marks on the negative when it is -dry. 

h. Time and Temperature Factors. 

(1) The correct developing time is deter- 
mined by the type of film, the type of developer, 
and the temperature of the developer. By consult- 
ing a time-temperature chart for the type of devel- 
oper being used, the correct developing time may 
be determined. First, obtain the temperature of 
the developer solution with a tray thermometer. 
Apply this reading to the temperature index line 
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of the chart, read to the right to the intersection 
of the appropriate developer line, and find the 
correct developing time. See figure 5-14 for an 
example of a time-temperature chart for Commer- 
cial Ortho film. 

(2) It is important to learn how to develop 
film "by the clock" so as to produce negatives that 
are consistent in quality and correctly exposed. 
The inexperienced operator can seldom differen- 
tiate between exposure and development failures, 
but by "using the clock" he can be sure the devel- 
opment is correct; therefore, only his exposure 
must be corrected. 

i. Safelights. 

(1) Safelights are used to illuminate the 
darkroom. They furnish a light that is safe for the 
photosensitive materials being processed. Since 
the photographic materials cover a wide range of 
sensitivity and speed, a series of saf elights is sup- 
plied. When working with colorblind emulsions, 
sensitive to violet and blue light only, the green- 
yellow (series OA) or light orange (series 0) fil- 
ters can be used over the safelight openings. For 



orthochromatic emulsions, a deep orange (series 
1) red (series 1A), or the darker red (aeries 2) 
filters must be used on the safelight frames. Ruby 
red incandescent bulbs may be used as an expedi- 
ent but they often transmit light to which ortho- 
chromatic emulsions are sensitive. 

(2) Panchromatic emulsions are sensitive to 
all colors and should be processed in total dark- 
ness. Occasional observation under a dim green 
light (series 3) may be made without seriously 
.affecting the emulsion. Film manufacturers supply 
a data sheet with each package of film. Film speed 
and safelight recommendations are always in- 
cluded. 

(3) Safelights are only comparatively safe. 
Light leaks, the use of bulbs with too much wat- 
tage, and bleaching of the lamp filters may render 
the lights unsafe. Illumination should bo chocked 
periodically by putting half-covered sheets of film 
in the working areas for twice the normal han- 
dling and developing period. If fog appears on (he 
exposed area of the developed negative, the safe- 
light is defective. 



Section IV. LINE COPYING 



515. Introduction 



Line copying is the simplest and most common 
type of work done by the process camera section 
of a reproduction unit. Map manuscripts, whether 
monochrome or color-separated, book texts, pen- 
and-ink drawings, and forms are typical of the 
original line copy from which negatives are made 
to be used in preparing the lithographic press 
plates. 

5-16. Types of Film Normally Used 

a. High-contrast emulsions must be used 
in ^ order to produce the type of negatives re- 
quired for line copying operations. High contrast 
orthochromatic films usually are chosen for line 
and halftone copying, but high contrast panchro- 
matic films are used when a red filter is needed. 
These films have an antihalation (reflection pre- 
venting) backing, a thin, tough emulsion, and are 
sold with a variety of bases. Films with paper 
acetate vinyl, polyester, and polystyrene bases are 
available in thin, regular, and thick bases, 0.0035 
O.OOo or 0.010 inch thick. They characteristically^ 
can be developed, fixed, and dried quickly and they 
resolve very fine lines clearly. 

6. When dose registration is required, as with 
24 



multicolor map work, films with dimensionality 
stable bases are used. Films produced on polystyr- 
ene and polyester bases have jniod handlim* quali- 
ties, good storage qualities, and hij>;h dimensional 
stability. The characteristics of hi.rh emit rasf 
films are so similar and standard that films with 
the same speed and similar liases can i>e USD! in- 
terchangeably. Technically the speed, contrast, 
and resolving power vary 'sli.irh.tly Imt for most 
purposes the amount is nejrlijrible. 

c. To keep the highest possible dimensional con-, 
trol of film, treat each set of film in a sef in 
exactly the same way from the nionn-ni <h<- \\>\\ j s 
opened. To keep the moisture content nf tin- film 
constant, before exposure hani' the film in the 
dark for an hour. (Jenfle air circulation is heneii- 
cial. Recondition the film the same way aff.-r proc- 
essing and drying. If the femperature'aii.l relative 
humidity are constant, very j'm.il n.njrnl 3, possi- 
ble. Low humidity will cause static elect rin'ty in 
film and dust adheres to it ; hi^h humidity will, in 
a period of weeks, cause moisture flrfWts such a.s 
mold. 

5-17. Development 

a. The exposed hijrh-contrast film mentioned 
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above must be developed in a high-contrast develo- 
per to obtain the best possible line negative. See 
appendix C for the formula for D-85, a typical 
high-contrast developer. Many commercial high- 
contrast developers are also available. 

b. Development time varies under normal expo- 
sure and work conditions from ll/ 2 to 4i/ 2 minutes. 
Normal development would be about 2 minutes 
with some developers and 2^ to 2i/ 2 for others. 
Both line negatives and halftones may be devel- 
oped by inspection or by time and temperature. 

c. The development time is adapted to develop- 
ment technique. The kind and amount of agitation 
often is the determining factor. Some photogra- 
phers use a still developing or 'an intermittent agi- 
tation technique ; some agitate continuously, some 
for only a portion of the development. Many good 
technicians claim that still development is best for 
fine lines; some agitate only until the image ap- 
pears. The manufacturer's recommendations for 
the various films provide a reliable guide. 

51 8. Common Problems in Line Copying 

The cameraman can sometimes solve photographic 
problems resulting from poor copy by employing 
certain techniques, a few of which are listed 
below : 

a. Tracings, or drawings on thin paper, should 
be backed up with white paper. 

b. Copy with printing on the reverse side should 
be backed up with black paper. 

c. Typed sheets should be backed up with 
carbon. 

d. Fine ground glass or grained acetate used 
over pencil, charcoal, or chalk drawings elminates 
glare, but the vernier settings must be adjusted to 
compensate for the thickness of the ground glass 
or acetate. 

e. Extremely rough prints, or copy on rough 
paper, may be smoothed out by soaking in glycer- 
ine, then flattening on the back side of the copy- 
board glass with a squeegee. 

/. Originals with damaged detail may be repro- 
duced by enlarging them, touching up the broken 
and damaged image, then rephotographing the re- 
paired copy to the desired size. 

5-19. Typical Line Copying Operation 

Assume that you are the copying camera operator 
working in a mobile van. You must make a 1 : 1 
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copy of a 20- x 26-inch monochrome (black) map 
sheet. What steps do you go through? 

a. Obtain the proper type of film. (Usually this 
will be a stable-base, high-contrast, ortho-type film 
when monochrome line copying work is to be 
done.) 

5. Obtain from the chemical mix section, or mix 
for yourself, approximately 2 gallons of high-con- 
trast developer and 3 or 4 gallons of fixer (hypo). 

c. Fill the temperature controlled sink and ar- 
range the developer, shortstop, and fixer trays in 
the sink in convenient sequence. Turn on the tem- 
perature controlling unit and wait for the develo- 
per and fixer to come to 68F. (20C.) before 
processing any film. (In some mobile vans a tem- 
perature controlled unit with deep, narrow tanks 
is used instead of the large flat trays. The sheets 
of film are developed in frame hangars.) 

d. Be sure a timer is installed in the darkroom 
and the proper safelights are turned on (use the 
saf elight recommended by the film manufacturer) . 

e. Swing the focusing glass down to its opera- 
ting position. 

/. Mount the lens in the lensboard with the lens 
cap(s) removed and the shutter and diaphragm 
open. 

g. Prepare the copy for mounting. (Check the 
copy for cleanliness. Recheck the work order for 
copying instructions.) 

h. Check, on the ratio chart for the lens being 
used, the recommended settings for the copyboard 
and lensboard for a 1 : 1 copy. 

i. Use the drive mechanism controls to position 
the lensboard and copyboard at the recommended 
settings. 

y. Turn on the vacuum turbocompressor and 
mount the copy on the copyboard. (Center the 
copy on the copyboard and eliminate all wrinkles 
or bumps on the copy.) 

k. Be sure the arc lamp arm brackets are in 
their proper positions. In the mobile van this 
means at an angle of 36 to the centerline or axis 
of the camera (or 54 to the copyboard). Turn on 
the arc lamps. 

I. Center the image on the focusing glass and, if 
scale is critical, use a beam compass to measure 
the image of the copy as it appears on the focusing 
glass. Make final adjustments for scale and focus 
if they are required. 
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m. Raise the focusing glass. 

Close the shutter, set the lens diaphragm at 
the desired opening, and turn off the arc lamps. 

o. Turn off all lights in the darkroom except the 
allowed saf elights. 

p Open the box of film and remove a sheet of 
film. CLOSE THE BOX OF FILM! 

q. Place the sheet of film on the vacuum back 
with the emulsion side toward the lens. Turn on 
the vacuum turbocompressor. 

r. Lock the vacuum back in position. 
8. Turn on the arc lamp. 

t. Open the shutter and expose the film for the 
planned length of exposure. 

M, Close the shutter, turn off the arc lamps and 
open the vacuum back. 



v Hold the film with one hand, turn off the 
vacuum, and remove the film from the vacuum 
back. 

w. Start the timer and place the sheet of ex- 
posed film in the developer. Agitate it occasionally 
during development, in accordance with the manu- 
facturer's recommendations. 

x. At the end of the proper development time, 
remove the sheet of film from the developer and 
immerse it in the shortstop. 

y. Transfer the sheet of film to the fixing bath 
tray and agitate the film in the same manner as 
was done in the developer. 

z. Wash the negative thoroughly in running 
water for 30 minutes. 

aa. Hang the negative up to dry. 



Section V. HALFTONE COPYING 



5-20. Introduction 

a. Making halftone copy negatives is the second 
most common type of copying work in the process 
camera section. As was noted in paragraph 5-3, to 
reproduce a piece of continuous tone copy, such as 
an aerial photograph, on an offset lithographic 
press the range of varying shades of gray in the 
original must be reduced to a series of minute dot 
structures either white dots on a black back- 
ground or black dots on a white background. This 
is achieved by photographing the copy through a 
screen placed in front of the unexposed film dur- 
ing- exposure. This screen can be either a glass 
screen containing a checkerboard pattern of 
opaque lines and clear squares, or it may be a 
flexible, magenta colored, plastic sheet composed 
of variable density or "vignetted" dots and clear 
areas. Xo matter which type of screen is used the 
following brief explanation is valid. The two types 
01 screen techniques are explained in greater de- 
tailed in paragraphs 5-23 and 5-24. 



white or very light-toned portions of the 
original copy reflect a large amount of light which 
passes through the lens and through the screen to 
tne iight-sensitive emulsions. When the film is de- 
veloped, the image in this portion of the negative 

lf P f relatiV6ly krge opaque dots ' which 
wt ne an ther ' and relative] y "mall clear 
\\hen reproduced as a positive print, this 
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area will appear light in tone. The black or very 
dark-toned areas reflect little or no light. The por- 
tions of the light sensitive film corresponding to 
these dark areas on the copy remain unexpoycul 
regardless of the fact that the halftone .screen is in 
front of it. When reproduced as a positive print, 
this area will be a solid black. In order to break up 
this solid black area so that it will have some tex- 
ture and print better on the offset lithographic 
press, the negative is usually given an overall flash 
exposure through tho screen. This means that an 
additional direct flash exposure of the light-sensi- 
tive emulsion is made through the center of each 
of the minute clear areas. The effect of this second 
exposure is negligible 'in the heavily exposed por- 
tions of the image corresponding to the light areas 
in the original copy. In these areas the light-si-nsi- 
tive emulsion already has a latent pattern of (hits 
from the first exposure, but in the dark areas, 
which otherwise would have been completely clear,' 
a pattern of fine opaque dots develops during 
processing. 

5-21. Types of Film Normally Used 

Any standard photomechanical (high-contrast) 
film can be used to make halftone negatives. 
Where scale retention is important, however, auch 
as when copying an aerial photomosaie, only 'sta- 
ble-base films in either orthochromatic or panchro- 
matic sensitivity give good results. 
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Types of Developers 

high-contrast developers may be used 
their allowable temperature range for 1^/2 
:o 3 T/> minutes. For any other temperature within 
-He usable range of 65 to 70 F. consult a time- 
temperature chart to determine the correct devel- 
opment time. 

S ^3. Producing Halftone Negatives With 
Contact Magenta Screen 

CL. Theory of Magenta, Contact Screen. 

(1) The magenta contact screen is composed 
of evenly spaced vignetted dots of varying density. 
Each of these dots is most dense in the center and 
least dense at its edges. The screen is made on 
continuous tone film and developed in a magenta 
dye coupler which replaces the silver in the film 
e-m-u-lsion. The magenta dyed dots are more trans- 
parent to magenta light than to any other. This 
principle is used as the basis for contrast control. 

(2) White light passes readily through the 
center of the clear areas. The size of the -dot is 
g-overned by the amount of light reflected from the 
copy and through the screen, A highlight (white) 
area on the copy reflects a large amount of light 
through the screen, forming large opaque dots on 
the negative. A gray area on the copy reflects a 
lesser amount of light, forming 'smaller dots on the 
negative. A dark area on the copy reflects little or 
no light through the screen. No dots form in this 
area. 

b. Types of Screois, Magenta contact screens 
can be obtained in various sizes and in several 
"rulings" (i.e., the number of lines of dots per 
in.). The more lines, the finer the detail that can 
"toe reproduced. The process camera section of a 
mobile Army topographic mapping unit uses ma- 
genta contact screens with two rulings 150 and 
300 lines per inch. The finer screen is used for the 
printing of aerial photomosaics when fine details 
must be reproduced. Printing plants which use the 
rougher grades of paper, such as newsprint, use 
screens as coarse as 50 lines per inch. 

c. Use of Filters and Flash Exposures to Con- 
trol Contrast. 

(1) Filters. 

(a) Because the dots are more transparent 
to magenta or rose colored light than to any other 
colored light and more opaque to yellow light, 
overall image contrast can be controlled by the use 
of a rose (or magenta) filter or a yellow filter 
respectively. 



(6) Overall image contrast is high (the 
halftone dot structure of the light areas is altered 
so that the area approaches pure white in the posi- 
tive print) when the light from the original copy 
is passed through a rose or magenta filter (Wrat- 
ten No. 30) before it passes through the screen 
and strikes the light-sensitive emulsion. 

(c) Overall image contrast is low (the light 
areas in the positive print become grayer and they 
contrast less with the shadow areas) when the 
light is passed through a yellow filter (Wratten 
No. 4) before it passes through the screen and 
strikes the emulsion. 

(2) Flash exposures. In addition to the main 
exposure, a flash exposure with a yellow light 
flashing lamp aimed directly into the camera lens 
is required for most copying operations. The main 
exposure, made with the arc lamps illuminating 
the original copy material, usually does not pro- 
vide enough exposure in the sha-dow (dark) areas 
to produce a satisfactory "shadow" dot. This is 
the pattern of fine, opaque dots in the otherwise 
clear areas of the negative which is needed if the 
shadow areas are to print properly on the offset 
press. 

d. Mounting Screen. 

(1) Before mounting the contact screen, 
check the vacuum back of the camera for cleanli- 
ness. Remove any bits of tape, and if the back is 
still dirty, clean it with a small amount of benzine 
on a clean, lintless rag. Allow the back to dry be- 
fore proceeding. When the back is dry and clean, 
turn on the vacuum pump and mount a sheet of 
film. 

(2) The magenta contact screen, as the name 
implies, is placed in direct contact, emulsion-to- 
emulsion, with the copy negative, and is held flat 
against the film by suction. It can only be used in a 
camera with a vacuum-type film holder. When the 
screen is removed from its protective container it 
should be handled by the corners only. Touch the 
screen as little as possible! Each time the screen 
must be cleaned some of the magenta dye is re- 
moved. This alters its light filtering factor. Also, 
the surface becomes so scratched and faded that it 
is no longer usable. Hold a sheet of tissue paper 
over the contact screen, and by light rubbing 
smooth any ripples or creases out of the screen to 
insure good contact with the film. If a number of 
exposures are to be made with the same screen, 
the handling may be reduced by fastening the top 
of the screen to the vacuum back with a thin strip 
of masking tape (no transparent tape}. The suc- 
ceeding sheets of film may then be inserted under 
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the screen and any wrinkles in the screen removed 

S HghTrubbing using a cover paper as described 



(3) Before returning the screen to its con- 

T^^^^^^^- 

moved with a clean lint free cloth saturated with a 
mild cleaning solution such as the one given below. 

4 ounces 



Water 



Cleaning with solutions removes some of the ma- 
genta dye, so handle the screen with care and keep 
it clean. 

e. ExposureControlled Flash Method. 

(1) Place a sheet of unexposed high-contrast 
film on the camera vacuum back. 

(2) Cover a 1-inch strip along one edge of the 
sheet of film with black paper. 

(3) Make a main exposure through the ma- 
genta contact screen without filters. Under aver- 
age conditions with two 50-ampere arc lamps ap- 
proximately 4 feet from the copy, this exposure 
may be about 30 seconds at f/16. See paragraph 
5-11 for a review of the many variable factors 
which enter into exposure determination. 

(4) Cover the main exposure area of the 
<heet of film with black paper and uncover the 
1-inch strip. 

(5) Set up the yellow-light flashing lamp so 
that it is in position to shine directly into the lens. 
( If a flashing lamp is not available the same effect 
can be achieved by exposing the negative to a 
large white sheet of paper mounted on the copy- 
board and illuminated by the arc lamps. A yellow 
filter must be mounted between the lens elements 
to achieve the same spectral effect as the yellow- 
light flashing lamp.) 

(6) Expose the strip of unexposed film to the 

yellow-light lamp through the magenta contact 

screen, using exposure times such as 5, 10, 15, 20, 

25, 30, 35, and 40 seconds for different portions of 

:he strip. This is accomplished by covering all but 

l^ inch of the unexposed strip with black paper. 

expose this area for 5 seconds. Open the camera 

aek and move the covering paper so that approxi- 

mately 2 inches of the strip are uncovered. Expose 

rjw area to the flashing lamp for 5 more seconds 

ommue this process until the planned range of 

rposures has been made. 

De l el the film for 21/ 4 minute * with full 
in high contrast developer at 68 F. 



(8) Inspect the negative and determine which 
of the flash exposures produces a normal-size 
(lOfo) shadow dot. This is known as the "basic 
flash exposure." This procedure need be followed 
only once in order to determine the basic flash for 
the conditions -under which you normally operate. 
The exposure will remain the same unless the con- 
ditions change (i.e., lights, camera, film, screen, 
and developer). It is especially important to 
record and retain the lensboard and aperture set- 
tings. To obtain the same effect from the same 
flash exposure, the lens must be at the same aper- 
ture setting and bellows extension as it was when 
the basic exposure was made. 

(9) The final negative can now be made. If 
the highlight areas in the first negative were too 
"open," i.e. the clear areas are too large, or if they 
are too "closed up," i.e. the clear areas were too 
small, the main exposure must be adjusted. If the 
highlight areas are too "open," increase the main 
exposure. If they are too "closed up," reduce the 
main exposure. Give the whole sheet of film a 
flash exposure equal to about ONE-HALF TTIK 
BASIC FLASH EXPOSURE. One-half is used he- 
cause the basic flash exposure wa.s determined 
without taking into account the main exposure. If 
inspection of this negative indicates thai further 
adjustments are required, change the main exp<> 
sure to control the highlight dots (this has some 
effect on the shadows as well) and vary the flash 
exposure to control the shadow dots. A little expe- 
rience in judging original copy will enable you to 
estimate exposures quite easily. 

(10) In addition to the two techniques for 
making flash exposures described in ( 1 ) through 
(9) above, there is one more way of obtaining 
flash exposures using a yellow filter sat'di^ht in- 
side the darkroom. Mount a safelight alxnit f> feet 
from the center of the vacuum hack when it in in 
its open position. Leave the magenta screen in 
place over the negative. Use a 7'.j wait frosted 
lamp and a Wratten series 00 filter. This provides 
yellow light requiring an average Hashing time of 
15 to 30 seconds. In determining the time to he 
used for negatives, make a test exposure of 10 to 
80 seconds until a satisafctory flash dot is formed. 
The exposure time for the copy negatives will he 
about one-half of this test time if no highlight 
exposure is used in the test. One advantage of this 
system is that it is unnecessary for the operator to 
leave the darkroom during exposure. Another ad- 
vantage is that no compensation has to he made 
for changes in lens aperture settings or bellows 
extension when trying to duplicate the shadow 
dots exposure. 



/. Development. When the exposure is com- 
pleted, immerse the film in a high contrast develo- 
per. Agitate the film evenly for 214 minutes. If the 
temperature of the developer is other than 68 
consult a time-temperature chart for the correct 
developing time. 

5-24. Producing Halftone Negatives With 
Glass Screen 

a. Introduction. Glass halftone screens are no 
longer included in the set for the truck-mounted 
topographic camera section, which uses only ma- 
genta contact screens. Certain other military 
printing units may use glass screens, however, 
and they must be used for halftone work with any 
process camera which does not have a vacuum- 
type film holder. This paragraph presents a brief 
explanation of the principles of the glass halftone 
screen and techniques for its use in obtaining good 
halftone negatives. 

b. Description. The glass halftone screen con- 
sists of two sheets of optical glass, each of which 
has fine, parallel lines etched on one side. The lines 
are filled with pigment to make them opaque and 
the sheets of glass are sealed with the etched sur- 
faces together, and the parallel lines crossing each 
other at right angles. 

c. Principles. 

(1) The glass halftone screen, when properly 
set up to make halftone negatives, does not touch 
the light-sensitive emulsion as does the magenta 
contact screen. It has to be set a precise distance 
ahead of the film and exactly parallel to the sheet 
of film held flat on the vacuum back of the camera. 
Only when it is in the correct location relative to 
the emulsion can the ruled, opaque lines and 
square openings produce opaque dots of varying 
sizes on the processed negative. 

(2) Perhaps the best way to explain the effect 
of several exposures at varying apertures (includ- 
ing the "flash exposure" at a very small aperture) 
is to consider the effect of the different exposures, 
one by one, and see how each contributes to the 
buildup of the latent halftone image on the light- 
sensitive emulsions. The four exposures and the 
areas in the image which they affect most directly 
are, the highlight exposure, the middletone expo- 
sure, the detail (shadow) exposure, and the flash 
exposure. 

(3) The first areas to be considered are those 
portions of the image which correspond to high- 
light areas on the original copy. At the "highlight 
stop" the diaphragm is relatively wide open. A 
large amount of light reflected from the highlight 
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areas passes through the small openings in the 
screen, and strikes the light-sensitive halides in 
the emulsion with enough strength to expose rel- 
atively large dots. The dots overlap each other 
leaving only small unexposed areas on the nega- 
tive. In these highlight portions all subsequent ex- 
posures at smaller diaphragm openings merely 
reinforce the centers of the already exposed dots. 

(4) The second areas to be considered are 
those portions of the image which correspond to 
middletone areas on the original copy. During the 
"highlight stop" exposure the diaphragm is open 
very wide. Compared to the reflection from the 
highlight areas, a lesser amount of light is re- 
flected from these middletone areas. This smaller 
amount of light, after it passes through the small 
openings in the screen, strikes the light sensitive 
emulsion, but without enough strength to affect 
the light sensitive halides. A second exposure is 
made at a "middletone stop." The middletone area 
affects a slightly smaller dot than the area struck 
during the highlight exposure. The effect of this 
light striking the emulsion, exposed during the 
highlight stop, is the formation of a latent image 
of dots. These dots, however, have a smaller diam- 
eter than the ones formed from the light reflected 
from the highlight areas. All subsequent expo- 
sures, at smaller diaphragm openings, merely 
reinforce the centers of the already exposed dots. 

(5) The third areas to be considered are those 
portions of the image which correspond to fairly 
dark gray areas or to small features and items of 
detail which are not yet part of the latent image 
on the copy negative after the highlight exposure 
and the middletone exposure have been made. 
During the highlight exposure these areas reflect a 
small amount of light which, after it passes 
through the screen, strikes the light-sensitive 
emulsion but without enough strength to perma- 
nently affect the light-sensitive halides. During 
the middletone exposure an additional amount of 
light strikes the emulsion, but even the two expo- 
sures combined do not affect the emulsion. A third 
expsoure, made at the "detail stop," affects a 
smaller-sized dot than the area struck during ei- 
ther of the first two exposures. The effect of this 
light striking the emulsion, which already lias 
been slightly exposed during the first two expo- 
sures, is the formation of a latent image of dots. 
These dots, however, have a smaller diameter than 
the ones formed from the light reflected from th^ 
highlight areas and from the middletone areas. 
The subsequent flash exposure made with a still 
smaller diaphragm opening, merely reinforces the 
centers of the already exposed dots. 
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(6) The final areas to be considered are those 
portions of the image which correspond to the 
dark, shadow areas. During none of the previous 
exposures, even when the effects of the three expo- 
sures are combined, do these shadow areas reflect 
enough light to affect the emulsion. If the film is 
developed at this point there will be completely 
clear areas on the negative which will be solid 
black on the positive print. In order to break up 
these solid areas, the emulsion is exposed a fourth 
time to a flash of light shone directly into the lens, 
or a blank sheet of white paper mounted over 
the copy and illuminated by the arc lamps. This 
creates a shadow dot in the blank areas. This 
"flash exposure" is made with the diaphragm set 
at an extremely small stop. In those portions, of 
the image which already have a latent dot pattern, 
this shadow dot merely reinforces the existing 
dots. 

(7) In order to determine the best separation 
distance between the glass screen and the film, the 
size of the openings between the opaque lines, the 
refractive index of the cover glass, and the thick- 
ness of the film must be taken into consideration. 
It has been found through experience that, for a 
screen ruled 133 lines to the inch, the distance 
from the cover glass of the screen (the glass sur- 
face facing the emulsion) to the vacuum back 
must be about .216 of an inch. 

d. Exposure System. 

(1) Many exposure theories and systems for 
producing halftone negatives have been developed 
by experienced copy camera technicians. Each sys- 
tem has some merit and, if it is followed through, 
can be used to produce good negatives. In this sub- 
paragraph, however, we are limiting our presenta- 
tion to one system the three-stop and flash sys- 
tem. 

(2) In this system, the first step in determin- 
ing the exposures for making a halftone negative 
reproduction is to find the tonal range of the origi- 
nal continuous tone copy. Do this by matching the 
lightest and darkest tones with the tones of a 10- 
step gray scale. After finding the tonal range of 
the original, look up the exposures and apertures 
for that range in table 5-6. 

(3) As has been stated previously, the copy- 
ing of aerial photo mosaics is the chief type of 
halftone copying work done by the process camera 
section of a map reproduction unit. Since the tonal 
range of a mosaic must be exactly reproduced, the 
exposure is made for a tonal range of 1 to 10, 
-egardless of the actual range. According to the 



Table 5-6. Exposure Guide for Making Halftone Negatives 

With 133-Line Glass Screen (Scale of Reproduciion~loo%, 

Type of Film Type III Kodalith, 15-Second Basic 

Exposure) 



Tonal range 


Highlight 
exposure 

f/22 


Middletone 
exposure 
f/32 


Detail 
exposure 

f/45 


*Flash 
exposure 
c f/90 


1-10 


45 


90 


180 


35 


2-10 


55 


100 


180 


35 


1-9... 


45 


70 


120 


35 


2-9 


55 


80 


120 


35 


3-9 


70 


90 


120 


35 


2-8 


55 


70 


100 


35 


3-8 


70 


80 


100 


35 













*Note. Flash exposures made with the flash lamp (60 watt bulb) are fairly 
uniform without respect to the tonal range of the original. If a flash sheet of 
white paper is used, expose 50 to 70 seconds. 

chart shown above, the four recommended expo- 
sures for reproducing a mosaic at 1 : 1 (100%) 
when the copying 'camera is equipped with twin 
arc lamps and a flashing lamp are : 45 seconds at 
f/22, 90 seconds at f/32, 180 seconds at f/45, and 
35 seconds of "flash exposure" at f/90. 

(4) Because there is an appreciable change in 
the focal points when light passes through the 
screen at scales of reproduction smaller or very 
much larger than 100 percent, adjustments in 
.screen separation are needed. When making half- 
tone negatives at scales less than 50 percent, de- 
crease the screen separation l/64th of an inch 
(.016) between 40 and 50 percent; decrease 
2-64ths of an inch (.031) between 30 and 40 per- 
cent. When shooting at scales above 220 percent, 
add l/64th of an inch between 220 and 250 per- 
cent; add 2/64ths of an inch between 250 and 275 
percent; and 3/64ths of an inch (.047) between 
275 and 300 percent. 

e. How to Handle, Clean, and Store Glass 
Screens. 

(1) Avoid getting fingerprints or grease on 
the screen. Avoid scratching the screen with dirty 
or abrasive cleaning materials. Blow dust oft' with 
an air bulb or use a clean camel's hair brush. Re- 
move spots with surgical cotton or lens tissue, and 
a drop of water, or a drop of alcohol. Use alcohol 
sparingly for it will dissolve the cement if it seeps 
into the joint between the two sheets of glass. Do 
not polish a screen with silk; this creates static 
electricity which attracts dust particles. Use 
cleaning agents with toxic fumes only in a well 
ventilated room away from fire. Do not place a 
screen under strain ; if the glasses separate, air 
gets in between them and distorts the rays of light 
passing through. Do not warm a screen in cold 
weather. If the screen sweats, rub it with glycerin, 



keep a hot bottle wrapped in a black cloth in- 
e the bellows. 



(2) If the screen becomes coated with a greasy 
/Urn or greasy smoke from the vacuum pump, 
lean the screen and polish it with optical rouge, 
water, and clean surgical cotton. Place four or five 
large clean photographic blotters on a smooth 
table and place the screen on the blotters. Pour a 
sinaH pool of optical rouge about as large as a 
silver dollar in the center of the screen. Use a 
piece of damp cotton to spread the rouge evenly 
over the screen. Let it dry and polish it off gently 
with a piece of dry surgical cotton. Repeat on the 
other side. 

(3) Store screens on edge in a cool, dry place 
to prevent warping. Never store a screen in the 
sun, near a wall, radiator, or stove. Do not drop, 
jar, or expose it to rapid temperature changes. Do 
not twist it or apply pressure to it. 

525. Rescreening 

a. Introduction. Occasionally a halftone copy 
negative must be made of a piece of original copy 
material which already has a halftone screen pat- 
tern. If the original material was made with 
rough screen (less than 100 lines per in.), a line 
copy negative usually can be made which repro- 
duces the original dot pattern as if it were a line 
pattern. This type of copying requires sharp fo- 
cusing of the camera, correct development, and 
correct exposure. If the original material was pro- 
duced with a screen finer than 100 lines per inch, a 
line-type copy often cannot be made successfully. 
The dot pattern is too fine to be resolved satisfac- 
torily when standard developers are used. If a fine 
grain, high contrast developer is used with a still 
development technique, graphic material made 
with a screen pattern finer than 100 lines per inch 
can be copied in this manner without losing the 
halftone dot structure. Many process cameramen, 
however, feel it is necessary to rescreen the finely 
screened originals and make new halftone nega- 
tives. If normal halftone procedures are followed, 
however, the resulting negative probably will have 
a moire pattern running though it. This is an 
evenly spaced, overall pattern which results from 
the conflict between two halftone screen patterns 
which overlap. The only real problem of rescreen- 
ing, then, is how to prevent the development of the 
moire effect, or, if this is impossible, to keep it to 
a minimum. 

6. Eliminating Moire Pattern. When the 
screened copy is mounted normally on the copy- 
board, it can be assumed that the dot pattern is 



alined at 45. This is the alinement in which the 
individual dots of the pattern are least obvious to 
the eye of the viewer. If the lines of dots run up 
and down or side to side, that is, at or 90, the 
pattern will be most obvious. Because of this fact 
the rectangular glass halftone screens are manu- 
factured so that when mounted in the camera the 
dot pattern is automatically oriented at 45. The 
task for the cameraman is to mount the screened 
copy on the copyboard in such a way that the con- 
flict between the pattern of dots on the copy and 
the pattern of dots on the screen is kept to a mini- 
mum. Experience has shown that a difference of 
about 30 in the angles of screening produces the 
best results possible. This can be accomplished in 
several ways. 

(1) If a circular screen is available, and if the 
original was screened at a 45 angle, rotate a cir- 
cular screen to an angle of 15 or 75 from 'a 
horizontal base line to obtain a negative with min- 
imum pattern. If these angles create an unsatis- 
factory pattern, move the screen slightly until the 
least pattern is produced. 

(2) Since the rectangular screen cannot be 
rotated to change the angle of the dot pattern, it is 
necessary to rotate the copy on the copyboard in 
such a way that the minimum moire pattern is 
achieved. One way of establishing a new base line 
is to use a 30-60 triangle as shown in figure 
5-15. Examine the copy with a magnifying glass 
to find the alinement of the dot pattern. If the 
sides of the right angle of the triangle are alined 
with the right angle pattern of dots on the copy, 
the long side of the triangle will indicate the 
correct direction of the new base line. Extend this 
new line to the edges of the copyboard and draw it 
in the margins. When this base line is alined with 
the horizontal line on the copyboard, it establishes 
the optimum difference of 30 between the angle 
of the dot pattern on the copy and that on the 
screen. 

(3) The screen pattern can sometimes be 
eliminated by making a continuous tone negative 
and print from the screened original, and then 
rephotographing the print with a screen. 

(4) If an airbrush is available, an enlarged 
print of the original can be retouched with the 
airbrush to merge the dots into continous-tone 
graduations. The retouched copy is then reduced 
to its original scale and rescreened. 

(5) The copyboard with the screened original 
in place can be moved slightly out of position, re- 
sulting in an out-of-focus image. When viewed in 
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Figure 5-15. Establishing a new bane line for rescreeuing. 



the ground glass under magnification, the dot for- 
mation disappears and the copy appears as a con- 



tinuous tone image. Proceed as if the original 
were a continuous tone image. 



Section VI. CONTINUOUS-TONE COPYING 



5-26. Introduction 



The aim of the process cameraman when he en- 
gages in either line copying work (para 5-15 to 
5-19), or halftone copying (para 5-20 to 5-25), is 



a halftone negative should consist of either a clear 
or opaque area. For this reason the cameraman 
uses high-contrast film and a high-contrast develo- 
per. However, when continuous-tone copying, such 
as making photo copies of aerial photomosaics, is 



to produce a high contrast copy negative. This to be done, the aim changes. Now the cameraman 
means tl lat any small portion of a line negative or tries to capture in the negative the full range of 
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gray tones of the original. To accomplish this he 
uses a different type of film and different types of 
developers from those he uses for line negatives. 
These two factors (film and developer) are cov- 
ered briefly in paragraphs 5-27 and 5-28. 

5-27. Type of Film Normally Used 

a. Commercial Orthochromatic film is the stand- 
ard type of continuous-tone copying film used by 
Army process camera sections, but other types of 
emulsions may be used. A panchromatic film may 
be used when the original material to be copied 
has all colors in it, or when a red filter is to be 
used. 

b. The basic exposure for commercial ortho 
films when used with the 24- x 30-inch mobile 
camera with its attached arc lamps set at 41 
inches from the copyboard is 6 seconds at f /64 
(for a 100% scale of reproduction). The manufac- 
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turer's data sheet, which normally is included in 
all boxes of film, should be read before exposure 
and processing. 

5-28. Developing 

There are many developer formulas which could 
be used when processing continuous-tone nega- 
tives. Two common formulas are DK-50 and 
DK-60a. The temperature, time, and dilution are 
tabulated in table 5-7 for these two. Other develo- 
pers and techniques are discussed in TM 11-401. 

Table 5-7. Time-Temperature Chart, DK-50 and DK 60a 

Approximate tray temperature-time (F.) 



Developer 


75 


70 


68 


65 


60 s 


- Strength 


DK-50 


2 '50" 


3 '20" 


3'30* 


4' 


4 '30* 


Full 


DK-50 


4'45" 


5'20" 


S^O" 


5' 


6'50" 


1-1 


DK-60a 


3'30" 


4'30" 


5'00" 


6' 


7'50* 


Full 



Section VII. CAMERA PROCESSING FOR PICTOMAPS 



5-29. Pictomaps 

One of the newest map products, the pictomap, 
departs from the three basic types of copy com- 
monly produced by process cameramen and de- 
scribed in sections IV, V, and VI above. Its name 
is the acronym for Photographic Image Conversion 
by Tonal Masking Procedures. Although it is a 
form of photomap, the continuous-tone photo 
moasic from which it is made is not screened, as 
are standard photomaps, to produce copy which 
can be lithographed. Instead, the continuous tones 
of the photomosaic are separated, and when repro- 
duced on a special litho-type high contrast film, 
achieve a granularity sufficient to permit litho- 
graphic printing in the various colors specified for 
the types of tone. The resulting pictomap resembles 
a continous-tone colored photograph, surprinted 
with map data, but is actually a composite color 
lithographic print made from a series of tonal sep- 
arations accomplished by camera methods. 

5-30. Development 

The current procedures for the production of pic- 
tomaps are descriped in TOPOCOM TM S-l. Al- 
though continuing research and experimentation 
may modify the specific techniques, the basic prin- 
ciples remain the same and have been employed by 
the graphic arts industry for some years. "Bird s- 
eye" -city maps, which look like fine engravings of 
an oblique view of a city, are among the more 



familiar applications of these principles. The same 
concepts were adapted and developed into the pic- 
toline process and further refined into the picto- 
tone process, by the U.S. Army Topographic Com- 
mand (TOPOCOM), formerly the Army Map 
Service, to provide expedient monochrome map 
substitutes from vertical aerial photography. Pic- 
tolines and pictotones were the forerunners of the 
pictochrome, the multicolor product now referred 
to as the pictomap. 

a. Pictolines. The pictoline is made by register- 
ing a continuous-tone negative back-to-back with 
a positive of nearly equal contrast made from the 
same photomosaic, and exposing the two, negative 
down, to a sheet of "litho-type" film with an ob- 
lique light source. The light rays bend around the 
edges of the mask images, outlining the photo- 
graphic features and exposing only a line image to 
the film. When this line image is overprinted on a 
halftone of the original continuous-tone copy, the 
result is the pictoline map. 

b. Pictotones. The same methods, with a few 
modifications, were used to produce pictotones, 
continuous-tone images which can be litho- 
graphed. In the pictotone process, the light source 
is vertical, instead of oblique, and the exposure 
time is greater than for pictolines. The light rays 
penetrate the mask, and when they strike the lith- 
otype film, a fine random pattern similar to 
screening results. Additional masking makes it 
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possible to reproduce most of the continuous tones 
in the original copy as line tones, reproducible on 
a lithographic press. 

c. Pictochrome. The pictochrome is a refinement 
of the methods used to produce the pictotone, with 
the added feature of printing the separated fones 
of the original photography in colors appropriate 
to the terrain. When the colored photo imagery is 
overprinted with map symbolization where neces- 
sary, the resulting product is known as a picto- 
map. The accuracy of a pictomap product is that 
of the original photo mosaic. If a standard photo- 
mosaic is used for the base, the resulting pictomap 
retains its inherent distortions but serves as a val- 
uable supplement to a topographic map. If the 
base is an orthophotomosaic, however, scale and 
other distortions have been removed, and the re- 
sulting orthopictomap approaches the accuracy of 
a topographic map. 

5-31. Making a Pictomap 

a. Equipment and Darkroom. Because of the 
precision necessary in the camera processing of 
the pictomap components, certain equipment not 
normally essential for copy camera work is re- 
quired for pictomap processing. Similarly, dark- 
room conditions must be as controllable as possible 
to insure good results. 

(1) Power source. A voltage regulator and 
constant power transformer are necessary for a 
smooth and steady source of power. It is impossi- 
ble to control the exposures to the extent required 
for pictomaps if the power supply is erratic. The 
transformer makes it possible to control the 
amount of light without changing the wattage of 
the bulb. 

(2) Darkroom. If at all possible, the walls of 
the darkroom should be painted black. If this is 
impracticable, the working area should be en- 
closed with black curtains during exposure and 
development. 

(3) Light source. The ideal light source is a 
plain white bulb, 150 watts, of the projector type. 
A 212 projection bulb gives good results. There 
should be no stamps or lettering on the end of the 
bulb, because such markings will cause blind spots 
during exposure. Except for the initial camera 
negative, made from the original photomosaic, arc 
lights are not used in the pictomap process. 

(4) Developing trays. It is important that the 
devel opm be large enough ^ 

plete control o the flow of solution over the film. 
The tray should be at least 8 inches larger than 
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the film in both length and width. If the tray is too 
small, the solution washes back over the film when i 
it is agitated, increasing its effect, and making f 
proper timing impossible. 

(5) Climate control Because of the extremely 
precise registration necessary in some of the steps 
of pictomap processing, it is important that both 
the temperature and humidity of the darkroom 
area be controlled. In addition to air conditioning, 
a temperature-controlled sink is required, and the 
temperatures of the chemical solutions used in de- 
veloping should be kept as close 'as possible to 
those recommended by the manufacturer. 

(6) Freshness of materials. Only fresh film 
and chemical solutions should be used in pictomap 
processing. Old or exhausted developer and fixer 
can seriously impair results. All the film needed 
for a particular pictomap should be stored under 
the same conditions of temperature and humidity 
to eliminate any registration problems arising 
from differential shrinkage and expansion. 

(7) Types of film and developer. Good results 
have been obtained by the use of the following- 
films and developers : 

(a) For the continuous-tone stages of the 
process (camera negative, contact positive, dupli- H 
cate negative, and 80 % positive mask), Kodak 1 
Commercial (not to be confused with commercial 
ortho) film, and Selectol Soft developer. 

(6) For the remaining stages, Kodalith 
Ortho type 3 film, and Hunt's Premium CJraph-o- 
lith developer. 

(c) To avoid wasted materials and unsatis- 
factory results, no substitutions for 1he above 
films and developers should be made unless recom- 
mended by TOPOCOM. As equivalent products arc 
developed and tested, their use will be authorized 
in applicable specifications. 

b. Materials. The photomapping section pre- 
pares the basic photomosaic or orthophotomosaic 
to be used for the pictomap. It also prepares col- 
or-separated copy of any topographic detail to bo 
overprinted on the pictomap. Depending on the 
nature of the terrain, the extent of cultural devel- 
opment, and the scale of the pictomap, these may 
include any or all of the following : 

(1) Contour negative and type overlay (to 
print black). 

(2) Grid negative and type overlay (to print 
black). | 

(3) Drainage negative (to print blue). 

(4) Open water negative (to print blue). 



(5) Roads and buildings negative (to print 

. 

(6) Names 'and marginal data (to print 



(7) Elevation type overlay (to print red) . 

e. Block-Out Masks. Because almost all of the 
is covered with various colors, white, or 
absence of all tones, can represent c or empha- 
certain types of features. This is especially 
of built-up areas, large buildings, street pat- 
, and similar features. Block-out masks are 
at the camera stage for all such areas and 
, for some type, such as elevation values, 
for certain other spot and line features which 
shown in symbol colors and therefore are more 
Gflrective if they 'don't overprint the colors of the 
plctomap. These masks are combined into an over- 
stll block-out mask, to be used in processing each of 
three basic pictotone plates. 

d. Pictochrome Colors. The continuous tones of 
average photomosaic fall generally into three 
Tbasic categories: light, middle, and shadow. The 
light tones on the photo image are usually of un- 
covered earth areas, and are separated to print in 
a, buff color, called landtone. White buildings, con- 
crete areas, and similar features that should re- 
main white are blocked out of this plate. Middle 
"tones on most photo images represent vegetation, 
and are printed in a green color called vegetone. 
-Again, those nonvegetation features which fall 
Into this tonal range but which should not print in 
green are blocked out. The darkest tones make up 
the third tonal plate, called the shadowtone, which 
is printed in a black-green, a black, or sometimes a 
dark gray tone. In those few areas of the world 
where one of the basic tones is inappropriate, such 
as vegetone in a desert or icefield area, or landtone 
in a densely canopied jungle, the colors for the 
tones are adjusted to conform with the nature of 
the terrain. Project instructions specify any de- 
partures from normal procedures that may be nec- 
essary. 

e. Procedure. 

(1) A continuous-tone camera negative is 
made from the photomosaic (first generation neg- 
ative) and a contact positive is made from this 
(first generation positive). 

(2) A contact duplicate negative (second gen- 
eration negative) is then made from the contact 
positive. The use of second generation negatives 
and positives intensifies the pattern of the photo 
image and provides more granularity than can be 



obtained from the original negative and contact 
positive. 

(3) An 80% positive mask (second genera- 
tion positive) is made from the contact duplicate 
negative, by regulating the exposure and develop- 
ment times. The density >of this mask is such that 
it transmits only 20 percent of the light to which 
it is exposed. 

(4) The key to the pictomap process is the 
preparation of the pictotone master positive. This 
is made by "sandwiching" the second generation 
negative between the 80 % positive mask on the 
top, and high contrast litho-type film on the bot- 
tom, and then exposing the "sandwich" to a verti- 
cal light source (fig. 5-16). The negative and posi- 
tive must be back-to-back and perfectly registered. 
So critical is the need for accurate registration of 
this copy that tiny pinpoints caused by dust parti- 
cles are sometimes 'used for visual registration. 
The negative emulsion must be in contact with the 
litho-type film emulsion. The resulting pictotone 
master positive is used to prepare the three basic 
pictotone colors. It has a fine dot pattern, and has 
a flat, yellow look, appearing to be overexposed 
and underdeveloped. Maximum development time 
is about li/o minutes. Extremes of tone that are 
solid black or white should be avoided. In the most 
effective master positive, 'all areas are "open", that 
is, they all contain some pattern. 

(5) Vegetone printer. The pictotone negative 
is a contact, emulsion-to-emulsion negative of the 
master positive on which all tones, from the light- 
est to the darkest, are held. When combined with 
the composite positive block-out mask, this nega- 
tive is used to make the vegetone plate. 

(6) Landtone printer. A reverse positive, 



V 




80% POSITIVE MASK- EMULSION UP 



2nd GENERATION NEGATIVE - EMULSION DOWN 



LITHO-TYPE FILM- EMULSION UP 



Figure 5-16. Preparation of pictotone master positive. 
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made from the pictotone negative, together with 
the block-out masks, is used to make the landtone 
plate. The positive is made in reverse, that is, 
wrong-reading, to permit emulsion-to-emulsion 
contact with the plate. 

(7) Shadowtone printer. A second contact 
negative is made from the master positive, but 
unlike the negative used for the vegetone plate, 
this negative is overexposed and overdeveloped, to 
close up the highlights and middle tones. This pic- 
totone drop-out negative, as it is called, can then 
be used, with the block-out mask, to prepare the 
shadowtone plate, which will print only the dar- 
kest tones on the copy. 

5-32. Tone Control 

Tone control is basic to the entire pictomap proc- 
ess, and the quality of the finished product de- 
pends to a large extent on how well the tonal 
range at each stage of production meets the estab- 
lished requirements. Because there is so much var- 
iation in individual perception and evaluation of 
tone, it is necessary to establish standards by 
which the tones can be measured and assigned val- 
ues. 

a. In any discussion of tone control, it is impor- 
tant that the photographic terms relating to this 
subject be precisely defined. The following defini- 
tions are generally accepted in the photographic 
industry, and are used in this manual. 

(1) Contrast is the separation of tones in a 
photograph or negative. When these tones are 
sharply defined, the contrast is called high or 
hard. When the tones blend smoothly into each 
other, the contrast is called flat or soft. Some 
films, such as Kodalith, have been specifically de- 
signed to produce high contrast images. Contrast 
is also affected by development methods and as 
such, usually is referred to as "gamma". 

(2) Density is the relative darkness, or light- 
stopping quality, of one tone when compared to 
another, or to a scale of tones. The darker a tone, 
the higher its density. Shadow areas on a positive 
have a high density; on a negative of the same 
copy, they have a low density. 

(3) Gray scale is a series of tones which 
range from white to black with a progressive, and 
measurable change in density between each step 
and the next. It is used for visual comparison and 
evaluation of the tones on the copy. White usually 
is assigned a value of zero and all other tones on 
the copy are expressed in relation to that value. 
The number of steps in a gray scale can be varied 



to meet the needs of the type of work. In pictomap 
processing, a ten-step gray scale has given reliable 
results. 

(4) Densitometers are mechanical devices for 
measuring the density of photographic copy. 
There are two general types of densitometers : vis- 
ual and photoelectric. In the visual type, the tone 
being measured is visually compared to a control 
tone, the density of which can be adjusted to 
match the one being measured, and its value then 
read on a calibrated scale. The photoelectric type, 
as its name implies, measures the density of tones 
by means of a photoelectric cell, similar to those 
used in light meters. Some densitometers are de- 
signed to measure the light passing through, or 
transmitted by, a negative or positive. Other types 
measure reflected light. For pictomap work, a den- 
sitometer must be the transmission type. 

(5) Density range is the numerical difference 
between the maximum and minimum densities of 
a photo or negative, expressed in terms of a gray 
scale, or the calibrations of a densitometer. 

b. Regardless of the method used for measuring 
density, it is important to establish the density 
range of the original photomosaic, because this is 
the basis for determining the length of exposure, 
amount of light, and developing time necessary to 
achieve the desired contrast and density of the 
copy at each stage of processing. 

(1) The ideal copy for pictomaps should have 
normal contrast and a density range of about 1.50. 
This is the range desired for the first generation 
camera negative of the original photomosaic. Satis- 
factory copy for pictomaps has been prepared 
from mosaics with a density range as low as 1.00, 
and as high as 2.00, by varying exposure and de- 
velopment times. 

(2) The density range for the 80% posi- 
tive mask should fall between .15 and .25. If there 
is too much contrast in the original, the lower 
density helps to flatten out the detail; for flat 
copy, the higher density heightens shadow detail. 

(3) The preparation of the master positive is 
the first stage of the process that uses high con- 
trast film. The image on high contrast film jumps 
sharply from low to high density as a result of a 
slight increase in exposure, reproducing clean, 
sharp lines from the soft grays of continuous-tone 
copy. Hence, this sta - e of the process is given a 
long exposure. To avoid high gamma, or develop- 
ment contrast, however, and to retain as much 
pattern as possible in all areas of the copy, the 
development time is cut short. One to I'/j minutes 
of development is usual. 
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c. Proper evaluation of the copy to establish the 
correct balance of exposure and development 
times is essential to the preparation of a pictomap. 
Time/temperature charts, which are so reliable in 
certain types of photo processing, cannot be used 
for high contrast film. These must be developed by 
inspection. Gray scales and densitometers aid this 
process, but the skill and judgment of the camera- 
man remains the determining factor. To provide 
guidance in establishing optimum processing 
times for a given pictomap, data from the prepa- 
ration of a representative pictomap are tabulated 
in table 5-8. This photomosaic had normal con- 
trast, and a good range of highlights, middle 
tones, and shadows. The light source was placed at 
a distance of 8 feet from the copyboard. The items 



shown in italics are those which must be adjusted 
when necessary to compensate for variations in t 
copy, or distance between light and copy. * 

d. Control of Illumination. A voltage regulator 
is necessary to control the amount of light to 
which the copy is exposed in each step of the pic- 
tomap process. Figure 5-17 shows in graphic form 
the rate at which light intensity increases with an 
increase in voltage, based on a distance of 170 
inches between light source and copy. If condi- 
tions do not permit this distance, it is advisable to 
prepare a similar chart, based on the new dis- 
tance, to be used as an aid in determining proper 
exposure times, under the conditions existing at 
each particular photo lab. 



Table 5-8. Processing Data for a Typical Photomap. 



Camera 
negative 
(1st generation) 


Contact Contact 
positive duplicate 
(1st generation) negative (2d gen.) 


80% 
positive 
mask (2d gen.) 


Pictotone 
master 
positive 


Pictotone 
negative 
(vegetone 
printer) 


Pictotone 
reverse 
positive 
(landtone 
printer) 


Pictotone 
drop-out negative 
(shadowtone 
printer) 


Film 


Kodak 
Commer- 
cial 


Kodak 
Commer- 
cial 


Kodak 
Commer- 
cial 


Kodak 
Commer- 
cial 


Kodalith 
Ortho 
type 3 


Kodalith 
Ortho 
type 3 


Kodalith 
Ortho 
type 3 


Kodalith 
Ortho 
type 3 




Lighting __ 


2 carbon 
arc 
lamps. 


150 watt 
bulb. 


150 watt 
bulb. 


150 watt 
bulb. 


150 watt 
bulb. 


150 watt 
bulb. 


150 watt 
bulb. 


150 watt 
bulb. 




Voltage 




75 


75 


100 


150 


100 


100 


100 






Exposure _ 


15 sec 
at F/64. 


8 sec 


8 sec 


3 sec 


85 sec 


5 sec 


5 sec 


15 sec 




Developer 


Selectol 
Soft 


Selectol 
Soft 


Selectol 
Soft 


Selectol 
Soft 


Hunts 
Prem 
Grapho- 

lith. 


Hunts 
Prem 
Grapho- 
lith. 


Hunts 
Prem 
Grapho- 
lith. 


Hunts 
Prem 
Grapho- 
lith. 




Developing Time 


It min 


4. min 


4 min 


S min 


1 min 40 
sec 


1 min 40 
sec 


2 min 


2 min 15 
sec 


Density range 
(approx). 


1.50 






.20 




1.50 
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CHAPTER 6 
NEGATIVE CORRECTIONS AND PREPARATION OF FLATS 



Section I. INTRODUCTION 



61 . General 



a. Before the film or scribed negatives of the 
copy can be used to make the photolithographic 
plates, they must be corrected wherever necessary, 
assembled, and carefully positioned on a flat made 
of opaque masking paper. Although unavoidable 
minor changes can be made to the press plates, it 
is quicker, cheaper, and more accurate to make 
any required corrections to the negatives during 
the flat preparation phase. These corrections can 
consist of opaquing out defects or unwanted de- 
tail ; engraving new or revised linework ; stripping 
in negatives of corrected or screened copy ; or add- 
ing registration marks. The corrections usually 
are made before the negatives are assembled and 
positioned on the flat. In some cases, however, it is 
preferable to make the flat first, to avoid unneces- 
sary opaquing in nonprinting portions of the neg- 
atives which can be masked by the material used 
for the flat. 

b. This chapter describes the equipment used 
for the correction of negatives and the prepara- 
tion of flats, methods of negative correction, and 
procedures for assembling the various types of 
flats used to make photolithographic plates. The 
primary emphasis is on map reproduction, but the 
same procedures are followed in preparing simple 
or combination flats for other types of military 
printing. Flats for bookwork and the reproduction 
of forms are also discussed. 

6-2. Safety 

a. Sharp tools are necessary for good workman- 
ship. They are also a cause of accidents. Etching 
tools should not be carried in pockets, nor should 
they be left lying on the layout table where they 
can be covered by a flat and accidentally dropped 
in moving the covering material. Steel triangles 
and straightedges can also cause foot injuries if 
they are accidentally dropped. 

b. The fumes of some cleaning solvents, such as 



sparingly in layout operations. For film cleaning, 
highly volatile solvents that have no residue 'are 
sometimes necessary, but the quantities required 
at any time are extremely small. If volatile sol- 
vents are used, they should be kept in a small 
safety container. 

63. Equipment for Negative Correction and 
Preparation of Flats 

a. Layout Tables. These tables provide an illu- 
minated glare-free working surface on which neg- 
atives can be corrected. The working surface is a 
sheet of glass grained on the underside to diffuse 
the internal lighting. The internal lighting usually 
consists of several fluorescent lamps, which are 
located so as to provide a uniform distribution of 
light under the area of the glass top. Internal re- 
flectors and diffusers also may be used to improve 
the uniformity of the light. Figure 6-1 shows an 
example of one type of layout table. 

b. Lineup and Register Table. Layouts requiring 
an accurate positioning of negatives are prepared 
on a lineup and register table. This table has an 
internally illuminated working surface and is 
equipped with movable straightedges for precision 
alinement of negatives (fig. 6-2). 

c. Pin Register Board. This device is used to 
punch register holes in negatives and to prepunch 
plates or film prior to use. Register holes are used 
in conjunction with a pin register bar or register 
pins, sometimes referred to as studs, to provide 
accurate registration of detail in multiple expo- 
sure layouts. Hole tabs may also be used. Tabs are 
available in either round form, to fit the pin ex- 
actly, or in slotted form, to allow for expansion or 
contraction of the negatives without losing aline- 
ment (fig. 6-3 and 6-4). 

d. Register Pins or Studs. These are plastic or 
brass rivets with a very thin head used with regis- 
ter holes to afford a fast and accurate means of 
positioning two or more negatives. Negatives can 
then be successively exposed in register with each 
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Figure 6-1. A layout table. 



e. Dowels and Fitters. Dowels are thin plastic 
discs with adhesive on one side. They are used 
with register holes (fitters) to position two or 
more negatives in register with each other. 

/. Rules and Scales. These tools are primarily 
intended for measurement and not for drawing 
straight lines. Steel scales with fine etched or en- 
graved divisions are used for precision measure- 
ments, while plastic scales may be used for rough 
work. 

g. Straightedge. Straightedges are used for 
scribing or drawing straight lines. Some straight- 
edges are also calibrated to serve as scales. 
Straightedges should be handled and used with 
care. Tools such as scribers, ruling pens, and razor 
blades should be guided squarely along the 
straightedge to avoid damaging the edge. 

^ h. Triangles. Plastic and steel triangles are used 
in layout work for drawing straight lines. Plastic 
triangles are used only when a high degree of 

6-2 



accuracy is not required. A steel triangle should 1 
used for all precision layout and lineup work. 

i. Beam Compass. Beam compasses arc us< 
when a dimension to he measured or laid off o 
ceeds the range of the ordinary compass or tlivi 
ers. Beam compasses can be used to eompa 
measurements between negatives and to <lra 
accurate right angles or squares. These compass 
are provided with two heads that can be locked 
any position along the beam. One head is manual 
positioned and locked as a starting point. Tl 
other has a micrometer adjustment to set its poi: 
accurately to the desired dimension. Each he; 
will hold a steel point, pencil lead, or pen point. 

j. Ruling Pens. Ruling pens are used primari 
to draw lines for cropping clown negative imag 
with opaquing ink, or for drawing lines on fil 
positives. When drawing a line, the pen shou 
first be wiped clean, then partially filled wi 
opaquing ink. The opaquing ink must be thinn* 
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Figure 6-2. Lineup and register table. 



slightly to flow freely. The pen must always be 
held in a vertical position, and tilted slightly in the 
direction that the line is to be drawn. It should 
always be adjusted for line width, and tested for 
smooth flow on waste film immediatly before the 
line is ruled. In ruling a line, the outside of the 
nibs must be free of opaquing ink ; otherwise, the 
ink may run and spread under the triangle or 
straightedge along which the pen is guided. After 
each use, the pen should be thoroughly cleaned and 
dried. 

k. Etching Tools. Etching tools are used for 
scraping the emulsion from negatives, for en- 
graving lines through the emulsion, for pricking 
points on negatives, and for cutting masks and 
negatives for stripping. The etching tools 
are available with points of different diameter 
and cross-sectional shapes. The points are 
sharpened by grinding and then stoning to the de- 
sired shape. Grinding should be done carefully and 



slowly on a grinding wheel to prevent overheating 
which could destroy the temper of the point. After 
grinding, the point must be carefully stoned to a 
needle point, to a razor edge, or to a scraper edge 
as required. A fine, hard-rock oil stone is used for 
stoning. 

I. Razor Blades, Knives, and Scissors. Razor 
blades, knives, and scissors are used for cutting 
films and masking paper. Single-edged, metal- 
backed razor blades are used for cutting opera- 
tions. The thin, double-edge safety razor blades 
are brittled and may break off or twist when mak- 
ing a cut. These blades should never be used, even 
if in holders. The craftsman's knife, with replace- 
able blades, is also used for cutting operations. 
When cutting film, it is best to cut part way 
through, on the emulsion side, then bend the film 
away from the cut so that it cracks along the cut 
line. If it is necessary to cut all the way through 
the film, such as for inserting a correction, a clear 
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Figure 6-3. Pin. register board with register bar and pins. 



sheet of waste film or plastic sheeting should be 
placed under the film to prevent the blade from 
scratching the glass. 

i. Magnifiers. Magnifiers are used to magnify 
fine detail in the negatives, and are provided in 
1.4, 7 and 12 powers of magnification. The low- 
power magnifier is useful for opaquing out pin- 
holes and defects in negatives, such as between 
rows of type. The higher power magnifiers are 
helpful for fine detail work with an etching tool, 
such as repairing halftone dots or altering fine 
map symbols. 

?2. Tape. Pressure-sensitive plastic tapes are 
used for securing film sections together, masking 
film, and attaching goldenrod paper to layout flats. 
If the tape is red or black, it can also mask the 
film joints at the same time. The red tape is trans- 
lucent and permits visual inspection of cropped 
printing areas or blocked out type. Transparent 
tape may be used to attach goldenrod paper to 
layout flats. The tape will be clean and easily 
accessible if kept in dispensers. 

o. Goldenrod Paper. Goldenrod is a clay-coated 
paper used for preparing negative flats. It serves 
as a drawing surface for preparing the layout, as 
a support for holding the flat together, and as a 
mask for protecting the nonprinting areas of the 
press plate. Its color prevents the passage of 



nearly all actinic light during plati'mukhitf expo- 
sures. 

p. Opaquing Ink. Red and black opacitiin^ inks 
are used to block out defects or unwanted details 
from negatives, or to retouch printing detail in 
positives. Black, colloidal-ivraphite opnqiiiiij.r ink is 
used for fine work us it covers well ,'ind is ex- 
tremely thin. It is heifer fur wnrkin;'; on ureas 
which are to be scribed. lied npaquinr; ink is easier 
to apply over large areas. II must be applied care- 
fully and uniformly. 

q. Master Template. A mas1 i r template, used as 
an aid in layout work, represents the actual prt'ss 
plate (fig. 6-5). It is made of a transparent, sheet 
of polyester-base film and shows the press slwot 
outline, the press sheet horizontal center line, the 
plate and press sheet, vertical center line and the 
press cylinder line (para (\ \\h through tl). The 
utility of the template is greatly increased if it is 
divided into a .50-inch or .Id-inch i-rid, with the 
1-inch lines numbered progressively from the een- 
terlines outward. The edy;e should lie punched to 
match the pin register bar furnished with the pin 
register board. The template holes should be 
punched with great care and precision, .since any 
errors in their positioning will aflVcf every flat for 
which it is used as a Kuide, and will necessitate 
extra adjustments on the press during every 
make-ready. 
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PIN OR 

PIN REGISTER 

BAR 



.FILM 



1 



PLATE 



PLATE PUNCHED WITH 
ALL GATES OPEN 
FILM PUNCHED WITH 
ALL GATES CLOSED 




ABOVE -PUNCH AND ADJUSTABLE GATES 



BELOW - USE OF PUNCH GATES TO 
ADJUST REGISTRATION OF 
REPRODUCI6LES TO MEET 
THE MECHANICAL REQUIRE. 
MENTS OF DIFFERENT 
MODELS AND SIZE 
PRESSES 



FILM, SCRIBECOAT AND PROVING PLASTIC 
LXGfCAN BE USED FOR LUD, LUN, AND LSS) 
LUD, LUN AND LSS 
ALL GATES OPEN FOR ATF-DP 



Figure 6-4. Pin register bar and pin. 
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PRESS PLATE 

AND 

PRESS SHEET 

VERTICAL 

CENTER LINE 



PRESS SHEET / 
GRIPPER EDGE 



HOLES TO MATCH 
PIN REGISTER BOARD 
PUNCHES. NUMBER 
OF HOLES WILL 
DEPEND ON WHICH 
TYPE BOARD IS 
AVAILABLE. 



PRESS SHEET 




PRESS SHEET 
HORIZONTAL 
CENTER LINE 



Figure 6-5. Master template for qttning reproducibles. 



Section II. NEGATIVE CORRECTIONS 



6-4. Characteristics of Good Negatives 

A satisfactory negative is correctly scaled to the 
specified dimensions and has uniform density, 
good resolution and sharp definition of detail, ade- 
quate opacity of background, and clear, clean 
transparent (image) areas. These properties must 
be checked before proceeding- with corrections and 
flat preparation, since a relatively small additional 
effort spent in the camera section to correct or 
eliminate deficiencies may eliminate hours spent 
opaquing the negatives. In examining negatives, 
check the following qualities : 

a. Coverage. Image includes all detail to be re- 
produced. 

b. Uniformity. Density of negative background, 
weight of type characters, and drafted details are 
uniform over the entire negative. Negatives that 
show decreasing density toward the edges, thick- 
ening or coalescing of lines, or fog in clear areas 
should be returned to the camera section for 
correction. 

c. Definition. All image detail is sharply and dis- 
tinctly defined. Clearly defined images are neces- 
sary to print fine type and lines without blurring, 
thickening, or filling-in of detail. 

d. Size. The side and diagonal dimensions of the 
image area on the negative are accurate within 
specified tolerances. Check the dimensions of all 
sides and diagonals with a beam compass. Dimen- 
sions of individual negatives in a set of negatives 
for multicolor printing must be within 0.01 inch 
of computed dimensions to insure accurate regis- 
tration of colors. 



6-5. Opaquing 

Opaquing material, usually referred to as 
"opaque", prevents the passage of light through 
the clear portions of films. It is applied to nega- 
tives to spot out pinholes and other defects, to 
crop image areas to size, and to remove undesired 
marks from the text. The use of opaque on posi- 
tives is limited to correcting broken printing de- 
tail and to adding lines and solid printing areas. 
Opaque can be applied with watercolor brushes, 
ruling pens, special fountain pens, and fine-nib 
pens, such as crowquill or lithographic pens. 
Opaque may be applied to either side of a negative. 
For ordinary spotting out, ruling, and cropping of 
image areas, opaque is best applied to the back 
(nonemulsion side) of the negative. In this way, 
opaquing errors, such as accidental strokes into 
the image area, can be wiped away without dam- 
age to the image. In addition, possible cutting of 
the emulsion by the ruling pen is avoided when 
lines are ruled on the back side. For very close 
work, such as retouching defective text characters 
or halftone dots, the opaquing must be done on the 
emulsion side of the film to prevent undercutting 
during platemaking exposures. 

a. Types of Opaques. A variety of opaques are 
available. These usually are obtained as a cake, 
paste, or as a heavy liquid which is thinned down 
with water or solvent to working consistency. The 
following types of opaques are used in military 
reproduction units. 

(1) Water-soluble, black colloidal-graphite 
opaque is used for fine detail work, since it covers 
well, and is extremely thin. This opaque should not 
be used on negatives that will be stored for 3 
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months or longer under normal conditions as the 
opaque becomes brittle and will flake off during 
handling. The flakes are difficult to detect and may 
block out some other portion of the image area. 

(2) Water-soluble, red opaque is used for neg- 
atives not requiring close registration between 
features. This opaque is easier to apply over large 
areas, but, owing to its density, generally is not 
suited for fine work. If applied on the emulsion 
side close to halftone areas or fine line detail, the 
thick layer of opaque can prevent contact between 
the negative and the plate. 

(3) Turpentine-soluble opaques are used 
where added durability is required, as for re- 
peated exposures in a vacuum frame. These 
opaques can also be applied on the emulsion side 
where the temporary masking of detail is neces- 
sary. The temporary areas can then be wiped 
away with alcohol or other chemical cleaner with- 
out disturbing the permanently opaqued areas on 
the other side. 

&. Opaquing Procedure. The methods of work- 
ing with opaque to make it free-flowing in a brush 
or pen are as follows. 

(1) Pour a small quantity of opaque into a 
shallow dish, container, or palette. Add water to 
achieve working consistency; usual dilution is 
about 50 percent water. 

(2) Pour contents of one jar into a container 
approximately twice the capacity of the jar and 
dilute with as much water as the original jar 
holds. Keep this mixture fluid by adding water as 
it evaporates and by occasional stirring to main- 
tain consistency. 

(3) Pour a small amount of opaque into a 
shallow dish or tray and allow it to harden to form 
a cake. Use the opaque by dipping a brush into 
clean water and working it over the cake to obtain 
the proper working consistency. 

(4) For brush application, opaque should 
have the consistency of light cream to cover an 
area completely in one stroke. The opaque should 
not transmit light or form lumpy streaks. Lumps 
or ridges indicate insufficient dilution ; thin, trans- 
lucent streaks indicate excessive dilution or insuf- 
ficient mixing. When used in a ruling pen or nib 
pen, the opaque is further diluted by a small 
amount so that it will flow smoothly, yet be com- 
pletely opaque. 

(5) Clean brushes and pens are essential for 
the correct application of opaque. Since opaque 
dries rapidly, it must be used immediately after 
dipping the brush or filling the pen. When using 
the brush, wipe off the excess by drawing the 



brush across the rim of the container, and test it 
lor smooth application on a waste margin of the 
nim. When using a pen always test the flow on a 
waste piece of film immediately before applying. 
If it is difficult to start, draw the point across the 
edge of the film or over a small piece of chamois. 
If the opaque starts but does not flow smoothly, it 
may still be too thick or the pen may be clogged. 
When this difficulty is experienced, clean the pen 
thoroughly, refill it, and try it on a clean piece of 
film. If the irregular flow still persists, thin the 
opaque slightly and test it again. Greasy finger- 
prints can also interfere with the flow. 

(6) When applying opaque to negatives, use 
sheets of goldenrod or black paper around the neg- 
ative to reduce the light glare. This will prevent 
eye strain, and make the defects easier to see. In 
addition, an overhead light of reduced intensity is 
necessary to observe the proper application of the 
opaque. 

(7) For spotting out pinholes and minor de- 
fects, use a No. 1, 2, or 3 brush. Begin by spotting 
out all defects in the central area and gradually 
work down over the front half of the negative. 
Then, turn the negative around and spot out the 
remaining half. For fine work, the opaquing 
should be done on the emulsion side. Fast, general 
opaquing is best done on the back of the negative, 
as errors are easier to correct. The opaquer should 
not rest his hand directly on the negative, but 
should use an arm board or a clean blotter. 

(8) When correcting broken text characters 
or halftone dots, work on the emulsion side and 
use a magnifier. With a crowquill pen, the dot size 
can be approximated by pen pressure, but cannot 
be expected to duplicate photographic quality. The 
careful location of dots in approximately the same 
screen pattern and in the same size as the adja- 
cent dots can, however, produce inconspicuous 
corrections. 

(9) To crop an area to size with opaque, first, 
draw the borders by ruling a line between crop 
marks on opposite edges of the negative. Border 
lines should have a' minimum line weight of 1/32 
inch to 3/64 inch, since thick lines are easier to 
opaque up to with a brush. Using a No. 6 or No. 8 
artist's brush, apply opaque starting just beyond 
one corner of the border. Press the brush down so 
that it flattens slightly against the negative with 
the inner edge of the brush just touching the bor- 
der line. Move the brush smoothly and steadily 
along the border. Do not apply too much pressure 
on the brush, as this will exhaust the brush before, 
the line is finished. Opaque the border for at least 
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1 o Inch to permit the masking paper to be cut at 
!eat % inch away from the cropped area. 

1 10) If an error occurs in applying opaque, 
correct it immediately so it is not forgotten and 
allowed to block out part of the desired image. Use 
a dean, damp cotton swab, wiping from inside to- 
ward the border. Turn the swab over or replace 
the cotton after each wipe to prevent smearing. 

6-6, Negative Engraving 

a. Principles. The photographic negative consists 
of a thin, transparent plastic sheet coated with a 
sensitized emulsion, on which a transparent image 
hag been imposed by exposure to light (para 
5-12). A scribed negative, which is used in the 
same way as a film negative, is prepared by me- 
chanically cutting through an opaque coating to 
transparent areas of the base plastic. Both 
are revised or corrected by cutting or engraving 
new lines into the emulsion or coating of the nega- 
tive. The engraving tool must remove the emulsion 
c.eanly and completely to produce well denned 
transparent image areas. Properly used, it re- 
moves a continuous shaving with each stroke A 

\ i;^ w work su ? acej such as the * Iass *p * a 

*3 o table, must be used to do quality engraving. 



terfaX The 
."lean an 



. 

" 
* ta 



. These needles are 
, and cross-sectional 

and ' 



cutt - 

cutting quality 



6mul - 
dia w- 
must be 
and 

use of 




Snyraving and etching point*. 



r 

change the dimension if the ,ino !Wril " n(tl 



I 



, 

ponlts " ri 

"" to * 
. n . e fatlve '" 



hard base, suc 
used to mark nninto i 
Points when'ro p st c n 
register on top of 

very sma l] ^ " of . f 

be used as an aid fr f- hls type " f l )oillt 
ll Piece into posfeon To' ^ "" r fllldin * 
the holder between ^'th ' n l h , arpe " th(1R<> 
and keep the point in I P Ms of both 
P 






open-window areas 
such as po 
. The conical 



Cha f actera - nd to 
em , uls 'n.'' on a soft 

K P ' yStyrene P lastic 
be ground flat, in the 



< 



same manner as a carpenter's chisel. Each side is 
then sharpened by holding the point at a constant 
angle to the oil stone. To put a fine edge on the 
point, hold it parallel to the stone and use a rock- 
ing, pendulum motion. The point is finished by 
holding it perpendicular to the stone and using a 
slight rocking motion to bevel the top without de- 
stroying the cutting edge. Test the finished point 
on a piece of film. If it does not produce satisfac- 
tory results, repeat the sharpening procedure. The 
finished point is quite versatile. It can engrave 
lines by holding it perpendicular to the surface 
and moving it along a straightedge. At approxi- 
mately a 60 or 70 angle to the film, the point can 
be used free hand to correct type characters and 
cartographic symbols. Large areas of the emulsion 
can be "spaded" (scraped) out by holding the 
point at 'approximately a 10 to 15 angle to the 
film. 

(3) Lines are engraved on negatives to 

(a) Clean up defective rulings or other line 
detail. 

(&) Prepare ruled forms. 

'(c) Add borders or enclose specified bodies 
of text. 

(d) Produce a continuous line across an as- 
sembly of several negatives. 

(4) To engrave lines on negatives, the follow- 
ing procedure is used : 

(a) Place the negative to be engraved, 
emulsion side up, on the layout table. Square the 
negative with a straightedge and tape it to the 
table top. 

(&) If any of the lines will pass through 
photographic defects, such as pinholes, spot the 
defects, using a colloidal -graphite opaque. 

(c) If a precision layout table is used, the 
locations for the lines can be read directly on the 
scales or on the micrometer dials. Otherwise, it 
will be necessary to indicate the location of each 
line to be drawn. The location of each line is 
marked along the margin of the negative, using a 
pair of dividers or engraving point and steel scale. 
For forms, a previously printed copy of the form 
can be used for line locations. The printed form is 
squared with, and taped alongside the negative. A 



straightedge can be positioned on the printed lines 
and the equivalent lines engraved in the film. If 
the printed form was previously printed by letter 
press using tape rules, the lines should be checked 
for alinement since the rules may have been de- 
formed when set up for printing. 

(d) Once the locations are determined, the 
lines are engraved as required. Any line can be 
widened by tilting the tool slightly, without mov- 
ing the straightedge, and engraving a second line 
so that it overlaps the first and thus increases its 
thickness to the required amount. 

(5) Although engraving is usually done on 
negatives, register marks or fine lines can also be 
engraved on positives and filled in by rubbing a 
black crayon (litho or grease pencil) across the 
line. The excess is then wiped away with a clean 
tissue or rag across the line rather than along it to 
leave a deposit in the line. 

(6) Scribe-coated negatives which require ex- 
tensive engraving corrections are usually returned 
to the photomapping units. The special equipment 
and techniques needed for scribing on coated plas- 
tic are discussed in TM 5-240. 

6-7. Stripping 

Stripping is the process used to combine parts of 
two or more photographic films to make one com- 
plete revised film. The item to be revised is cut out 
of the film and is replaced by inserting (mortis- 
ing) the new item in the cut out space. To insert a 
revision, first tape the new item in its proper posi- 
tion on the film. Place the negative and the at- 
tached insert over a clear sheet of heavy waste 
film on the layout table. Using a razor blade, cut 
the opening for the insert. Tilt the blade slightly, 
so that the cutting edge angles away from the in- 
sert (fig. 6-7). This results in the film opening 
being slightly larger than the insert. Use light 
cuts ; heavy cuts can distort the film and cut it out 
of true. Lift out the portion to be discarded and 
turn the negative emulsion side down on the lay- 
out table. Aline the insert in position and attach it 
to the film with strips of tape. Use pressure-sensi- 
tive, red cellophane tape to join the films and 
cover the gap. 
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Figure 6-7. Cutting film insert. 



Section II. PREPARATION OF FLATS 



68. Layout- Procedures 

a. One of the essentials of good printing is 
proper layout. As used in this manual, the term 
"layout" means the exact positioning of the repro- 
duction film, within specified dimensions on the 
masking paper. This is called a "flat". The limit- 
ing dimensions are determined by the maximum 
printing area on the press to be used. Other fac- 
tors to be considered during flat preparation are 
the direction of the paper grain, the location of 
printing subject for uniform ink distribution dur- 
ing the printing phase, and the binding and trim- 
ming requirements. 

5. There are three basic types of layouts, simple, 
combination, and multiple color. One of the most 
common forms of simple layout in military print- 
ing is that used to print a single-color map sheet 
on a field press. Combination layouts include book 
signatures and multiple image plates produced by 
photo composing machines. Multiple color printing 
in military units is almost entirely confined to the 
reproduction of multicolor maps. 

e. The layout can be made directly on the press 
plate, but it is more frequently prepared on mask- 
ing paper. The operations required to make a 
proper layout are: assembling the negatives in 
correct sequence (when composite or multiple im- 
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ages, or multiple colors are to IKJ printed), estab- 
lishing the dimensions on the masking paper, af- 
fixing the negatives on the masking paper in 
correct alinemont, and removing the masking 
paper from the image ureas that are to print. 

6-9. Simple Layout 

A simple layout is the proper placement of a sin- 
gle negative on masking paper so that, it will fall 
into the desired printing location on a printing 
plate. It is a basic layout, the steps of which are 
repeated in all other layouts. The steps in making 
a simple layout are as follows: 

a. Alining Masking Pujn-r. Reluct a sheet of 
masking paper (usually 28 x ,'W in.) equal to or 
slightly larger than the press plate. Position the 
masking paper on the layout table by alining the 
long side of the shoot closest to you, which will be 
designated the gripp<r edge, with a T-square (fig. 
6-8). The side on your ritfhl js railed the guide 
side; the side on your left is called the offside] the 
long side opposite you is called the tail cdfic. If the 
power edge is frayed or uneven, trim with a sharp 
cutting edge, using the T-square for a guide. Make 
certain that the sheet is resting flat on the layout 
table without bulges or waves. Tape the masking 
paper to the table top. Take care not to shift or 
bulge the paper when applying the tape. 



b. Cylinder and Paper Lines. Each type of press 
las a fixed distance on the impression cylinder 
mown as the cylinder clamp area in which no 
printing can take place. Determine the cylinder 
ilamp dimension of the press for which the layout 
is being prepared. Draw a line parallel to the grip- 
per edge and at a distance from the gripper edge 
equal to the cylinder clamp dimension. This line is 
the cylinder line. Measure 5/16 inch down from 
the cylinder line and draw a line parallel to the 
cylinder line. This is the bottom paper line and 
represents the limit of the printing area. The area 
between the cylinder line and the bottom paper 
line is the gripper margin. Within this narrow 



area, the gripper fingers grasp the paper and 
carry it through the press. No detail can be 
printed in this area. 

c. Vertical and Horizontal Centerlines. The 
vertical centerline (fig. 6-8) must be located and 
marked next. Measure the width of tht masking 
paper and mark the center of the sheet. Then 
draw the vertical centerline across the sheet. This 
vertical centerline must be at exact right angles to 
the cylinder line and extend to the top edge of the 
sheet. The horizontal centerline is drawn parallel 
to the bottom paper line and at a distance from 
the bottom paper line equal to one-half the press 
sheet width. 
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Figure 6-8. Completed simple layout. 
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d. Press Sheet Outline. Next, the outline of the 
press sheet is drawn on the layout. The bottom 
paper line, previously drawn, is the bottom line of 
the press sheet. The width of the press sheet is 
measured from the bottom paper line and marked. 
Draw a line through this mark and parallel to the 
bottom line. Dimensions equal to one-half the 
overall press sheet length are measured and 
marked to the right and left of the vertical center- 
line to establish the press sheet length. Lines 
drawn through these marks and parallel to the 
vertical centerline complete the press sheet out- 
line. 

e. Trim Size. The length and width dimensions 
of the trim size are measured from the vertical 
and horizontal centerlines, respectively, and nor- 
mally are centered within the outline of the press 
sheet. Next, draw trim marks to aid in cutting the 
press sheet. Trim marks are drawn as short lines 
from 14 to 1/2 inch long that are located outside 
the trim size area and just inside the edges of the 
press sheet (fig. 6-8). These marks will later be 
scribed or cut into the negative. 

/. Image Position. Trim excess film from the 
negative and place the negative, emulsion side up, 
in its approximate position on the masking paper. 
Establish margins as specified for the job and 
move the negative into alinement. Make certain 
that the negative is flat and free from bulges, then 
tape the negative to the masking paper. After tap- 
ing, check to see that the negative is still alined. 

g. Trim Marks. Trim marks (e above) are cut 
into the negative next. Make small cuts approxi- 
mately 0.25 inch long at each corner of the trim 
size. The trim marks previously drawn on the 
masking paper are used to aline the cuts. These 
cuts will appear on the printed sheet as small tick 
marks which will be used as guides to trim the 
sheet to size after printing. 

h. Exposure Openings. Unfasten the flat from 
the layout table and turn it over. It is now neces- 
sary to cut exposure openings in the masking 
paper for each printing area. Use a razor blade to 
cut around each printing area, keeping the cuts 
about 3/ 8 mcll to i/ 2 inch away from printing de- 
tail. Allow the masking paper to remain over non- 
printing areas of the negative. Also cut out open- 
ings over each trim mark that is to be exposed on 
the press plate. Tape down any loose paper edges 
along the cut-out openings to prevent damage to 
the mask during handling and storage. 



terline as drawn on the layout. Make certain that 
these lines extend to the edge of the masking 
paper. These lines are notched to expose the mar- 
gins of the press plate. Cut a half V-notch in the 
edge of the masking paper at each end of the cyl- 
inder line. These notches are the cylinder notches 
and are used to aline the press plate on the press 
cylinder. Cut a similar notch along the vertical 
centerline at the bottom edge of the masking 
paper. This notch is the gripper notch and serves 
to locate the centerline of the flat in platemalcing- 
(fig. 6-8). 

/. Opaquing. Spot out all pinholes and negative 
defects with opaquing ink and brush. Opaquing 
techniques are described in detail in paragraph 
6-5. 

k. Final Check. Check all written instructions to 
insure that each requirement has been complied 
with. Inspect the completed flat to see that all reg- 
ister, trim, and other reference marks have been 
added to the flat. As a final check, have the flat 
checked by the supervisor or another person. 
Inspection by another person often discloses er- 
rors that may be overlooked by someone too famil- 
iar with the job. 

610. Combination Layouts 

a. A combination layout is an assembly of nega- 
tives of identical or different subjects used to pre- 
pare a single pressplate for monochrome printing. 
In military printing, combation layouts are used 
primarily for bookwork and forms. Although all 
combination layouts are not identical in composi- 
tion, certain basic factors must be considered for 
each layout. These factors are 

(1) Press run. Combination layouts contain- 
ing subjects that require a different number of 
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Figure 6-9. Negatives ratioed to 



press run. 



impressions for each negative can be prepared by 
using a ratioed quantity of duplicate negatives on 
the flat. For example, to print 40,000 impressions 
of Form A, 20,000 impressions of Form B and 
80,000 impressions of Form O by a single press- 
run, a combination layout containing one negative 
of Form B, two negatives of Form A and four 
negatives of Form C would be required (fig. 6-9). 
Using this layout, the required number of forms 
can be printed by a single press run of 20,000 
impressions. 

(2) Mechanical limitations of press. The lay- 
out -cannot exceed the maximum image size or 
sheet size of the press for which the flat is being 
prepared. Table 6-1 lists the mechanical limita- 
tions of some of the standard offset printing 
presses used by Army units. Another mechanical 
limitation is the ink distribution system of the 
press. An ink distribution system can be adjusted 
only along- the lengthwise dimension of the rollers. 
If the layout contains large solid or other ink-con- 
suming areas, the negatives must be arranged in a 
pattern that will place image areas of equal ink 
density on the same side, perpendicular to the 
leading edge of the press sheet ('fig. 6-10). 

Table G~l. Mechanical Limitations of Standard Military 
Offset Printing Presses 



Harris-, LTIT ATF I.k ad D~> T "-- -;s T UD 

(I.aoi:! 145 A) 



Maximum prinlirK 22% x 29% 22^x29^ 35% x 47% 

area (inches). 
Maximum shcc-l 23 x 30 22 ]/ 2 x 30 36 x 48 

size (inches). 
Minimum sheet 9 x 12 11 x 17 17 x 22 

sizo (inches). 
Plate size 27 x 30 27 M x 30 40 x 48 

(inchos. 




_ (8) Color of ink. Only subjects that an- to be 
printed m the same color can be im*idi on a 
combination flat, as the standard offset j*iVimr 
presses used by Army units are capable of print- 
ing only one color per press run. 

(4) Paper stock. It is impracticable to print 
on paper stock of various thicknesses duri^ a -in- 
gle press run, as the press must be adiusted for 
each type of paper stock. A ccmbinatiJii flat ran 
include only subjects that will be printed on the 
same typa of paper stock. 

(5) Cutting operation*. The arrangement of 
negatives on a combination flat should utilize the 
maximum press-sheet size but must be so ar- 
ranged that a minimum number of cuts Is re- 
quired to trim the printed sheets. The arrange- 
ment of subjects for cutting is dependent on the 
trim size of each subject and the capabilities of 
the paper cutter (fig. 6-11). 

(6) Folding and binding. If the printed sheets 
are to be folded, the negatives must be- cn'Ttctly 
located and headed on the flat to provide for 
proper sequence after folding. Proper arrange- 
ment is also necessary for the accurate alinement 
of work which must be printed back-t,-back and 
then bound in sequence (for example, IK: ^kvvork) . 

b. The layout procedure for a combination fiat is 
basically the same as for any other fiat. The basic 
reference lines are drawn first. The nr-gatlvc-s are 
then inspected for centermarks or trim marks that 
can be used to aline the negatives in :> v:t: -n on 
the flat. Centermarks are preferred but trim 
marks can be used. In the absence of .--.u-h marks, 
features such as border lines, justified mar>j:!:s, or 
headings, if common to all negatives, car. be used. 
The following procedures are used f:.r layouts 
based on centermarks and on trim marl-:-. 

(1) Layouts based on negative r / :? 'b -. For 
simple combinations of same-size ii?.irat:vrs. refer 
to the job instructions and note the trim size of 
each negative, and the paper grain dinvtl i:. if it 
is a factor. The j.ob instructions usually specify 
the number-up on the sheet, such as 6-irp. 8-up, or 
12-up. By comparing the paper shti-: dime 
with the dimensions of the form, ai;d ^::s:( 
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the number-up specified, determine the best ar- 
rangement of the negatives. The centerline for the 
first row of subjects along the gripper margin is 
drawn next. To do this divide the vertical trim 
size of the negatives by two and add to it any trim 
margin required along the gripper edge. Mark this 
distance up from the bottom paper line. Then 
draw the horizontal centerline for the first row so 
that it will pass through the mark and parallel to 
the bottom paper line. Next determine the dis- 
tance from the bottom paper line to the centerline 
of the second row. This will be the distance pre- 
viously determined for the first row, plus the full 
vertical trim size of the negative and any specified 
double-trim allowance between the negatives (fig. 
6-12). Mark this distance up from the bottom 
paper line and draw a line through the mark, par- 
allel to the bottom paperline. Repeat this proce- 
dure for all remaining horizontal centerlines. The 
vertical centerlines of the subjects are located 
next. If an odd number of negatives are located 
along the bottom paper line, such as 3, 5, or 7, the 
centerline of the sheet is also the centerline of the 
middle row (fig. 6-12). The centerline for the next 
vertical row to either side is located at a distance 
equal to the horizontal trim size of the negative, 
plus any required double-trim allowance between 
negatives. Mark this distance and draw the cen- 
terline through the mark and parallel to the cen- 
terline of the sheet. Calculate the location of the 
next two outer rows. This will be two times the 
horizontal trim distance plus two times any re- 
quired double trim between negatives. Mark and 
draw the vertical centerlines as before. Repeat 
these procedures for the remaining vertical cen- 
terlines, making all measurements from the verti- 
cal centerline of the sheet. For layouts with an 
even number of negatives across the sheet, the 
centerline for each of the two central rows is lo- 
cated at a distance from the centerline of the sheet 
equal to one-half the horizontal trim size of the 
negative (fig. 6-13). Mark these lines and draw 
the vertical centerlines. The next two vertical 
rows are located at a distance equal to one and 
one-half times the horizontal trim size of the nega- 
tive. Again, mark and draw the vertical center- 
lines. Repeat these procedures until all vertical 
centerlines are drawn. 

(2) Layouts based on negative trim marks. If 
there is enough margin between the image on the 
negative and the negative trim line, the bottom 
paper line can be used as the edge of the bottom 
row of subjects and no other bottom trim line is 
necessary. If the margin on the copy is very nar- 
row, however, this is not practical, and a bottom 
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Figure 6-12. Vertical centerline layout 
(odd number across). 
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trim mark is needed, to insure that no detail will 
extend into the gripper margin (fig. 6-14). Mark 
the position of this bottom trim line by measuring 
at least % inch up from the cylinder line. Then 
draw the bottom line through the mark, parallel to 
the cylinder line. Refer to the job instructions to 
determine the trim size for the subjects. Add the 
vertical trim size to the trim allowance. Measure 
this distance from the cylinder line and mark the 
dimension on the layout. Draw a line through each 
mark, parallel to the cylinder line. The next hori- 
zontal trim line is located at a distance equal to 
two times the full vertical trim size, plus the trim 
allowance. Mark this distance up from the cylin- 
der line. Draw horizontal lines through these 
marks. This procedure is repeated for all horizon- 
tal trim lines. The vertical trim lines are located 
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and drawn next. For an even number of negatives 
across the sheet, the sheet centerline will also be 
the trim line for the center side of the two central 
vertical rows of negatives. Draw vertical lines 
through these marks. Add the specified horizontal 
trim size of the negative. Measure this distance to 
both sides of the vertical centerline and mark the 
distance on the .layout. Draw vertical lines 
through these marks. Repeat this procedure for 
the remaining vertical centerlines, measuring all 
distances from the vertical centerline of the lay- 
out. For an odd number of negatives across the 
layout, the trim lines for the central vertical row 
are located one-half the specified horizontal trim 
size of the negatives to both sides of the center- 
line. Mark this distance on the layout. Vertical 
lines are then drawn through these marks. The 
location for the next vertical trim line is equal to 
one and one-half times the specified horizontal 
trim size. Mark these distances to both sides of the 
centerline. Draw vertical lines through these 
marks. These procedures are repeated until all re- 
quired vertical centerlines have been drawn. 

(3) Check dimensions. Inspect all centerlines 
and trim lines for any noticeable error such as an 
apparent separation between double-trim lines. 
Using a beam compass, or a strip of paper with 
the specified trim size marked on it, step it across 
each negative for an approximate check to catch 
any serious error. Do this both horizontally and 



vertically. Check also to see that none of the nega- 
tive extends outside the press-sheet size outline. 

(4) Add reference lines. Mark the location 
for the following reference lines if they do not 
already appear on the negatives. 

(a) Trim and fold marks. To aid in folding 
and cutting the press sheet, short lines 1 :, to 1 Inch 
long are located outside the trim size areas of the 
negative, and just inside the edges of the press 
sheet. These marks are later scribed into the nega- 
tives or on small tabs of film attached to the flat 
over the marks (fig. 6-15). 

(6) Press sheet centerlines. These are cen- 
tered along the edges of the press sheet, prefera- 
bly outside the trim margin of the negatives. Film 
tabs with crossmarks are attached in position to 
these lines (fig. 6-15). 

(5) Nonsymmetrical combination layouts. If 
the subject negatives are of different sizes, or are 
arranged in staggered locations, or have differing 1 
head directions, the calculations for the location of 
each are more complex. To locate each subject in 
relation to the basic reference lines, first mark a 
rough sketch showing the shape, location and head 
direction of each subject to be printed on the press 
sheet. Mark the trim size of each subject. Total 
the overall distances at different locations across 
the layout where the sum of the individual dimen- 
sions may vary. Based on the maximum dimen- 
sions obtained, determine if it is desirable to in- 
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Figure 6-14. Layout based on negative trim marks. 
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1RIM MARKS 
1SC8IBED IN NEGATIVE) 



NEGATIVE 



SHEET CENTER 
OR TRIM MARKS 
(ON FILM TAB] 




fOlD AND TRIM MARKS 



|ON FILM TAB) 

Figure 6-15. Trim, fold, and center marks. 

crease the trim allowances between any negatives 
to reduce the number of cuts (fig. 6-16). Draw an 
outline to indicate the total area of the negatives 
on the press sheet. A gripper-trim allowance is 
usually included in this outline, because in many 
combinations at least some of the negatives along 
the gripper edge will bleed into this extra trim. 
This trim allowance is therefore extended to all 
the negatives that print along the gripper edge so 
that a straight trim can be made. The location of 
each subject is drawn next on the layout. If the 
central subject is exactly 'centered, or if its verti- 
cal edge coincides with the vertical centerline of 
the layout, the location of this subject is drawn 
first. For other combinations it is easier to work 
from one of the corner subjects along the gripper 
edge. Location of subjects is based on negative 
centerlines or negative trim marks, as applicable. 
If centerlines are used, the horizontal centerline of 
the first subject is measured up from the bottom 
trim line, one-half the vertical trim dimension. 
The vertical centerline is measured one-half the 
horizontal trim size of the subject plus trim al- 
lowance, if required. All other locations can be 
measured from the cylinder line and the vertical 
centerline of the layout. The location of the first 
subject is used as the reference dimension. 

61 1 . Registration 

a. Introduction. Registration is the exact posi- 
tioning of several printing images so that they 
will maintain their correct relationship to each 
other, either on one press plate, or on several 
plates printing on the same sheet of paper. Proper 
registration techniques are essential to the "step- 
and-repeat" methods of combination layout, and to 
multiple-color work, especially map reproduction 
(para 6-12 and 6-13). 

b. Pin Register System (Punch and Stud 
Method). 

(1) Of the many techniques which have been 
6-16 
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TO REDUCE CUTTER SETTINGS 

Figure 6-16. Layout changes to reduce 
cutting operations. 

developed for registering flats to each other and to 
the press plates, the mechanical systems of 
punches and pins give consistently better result? 
than the visual methods, which use various kinds 
of registration marks, such as butterfly marks 
cross-ticks (bombsights) and so forth. 

(2) There is considerable variation in the 
printing industry in both the number and ar- 
rangement of holes and pins, but at least three 
points usually are used to insure the accurate posi- 
tioning of all copy. Some systems place three pins 
along the bottom edge of the press plate ; others 
use one side and two bottom points; still others 
place one pin on each side and one or two on the 
bottom edge. 

(3) In one of the most frequently used sys- 
tems, the desired number of holes arc punched in 
the press plate, and in a master goldenrocl or tem- 
plate, with the aid of a pin register board (fig. 
6-3). Pins are fastened to the layout table to cor- 
respond exactly to the locations and relationship 
of these holes. By registering every flat to the 
master on the layout table, and affixing punched 
tabs to them corresponding to the pins on the 
table, correct positioning of each image is assured. 
Short buttons or pins (fig. 6-17) of the same di- 
ameter as the punched holes hold the different 
flats in perfect register with the litho plate during 
exposure. Physical contact between the flats helps 
to eliminate errors in registration. 

c. Registration by Fitters and Dowels. This sys- 
tem is similar to the pin register method, but 
punching of holes is not required. Although the 
problems of maintaining a punch table and of 
keeping the punches sharp and adjusted are 




TAB 



PIN 



Figure 6-17. Hole tab and pin. 

avoided, the results are less consistent, and this 
method should be considered expedient only. 

(1) Fitters and dowels. The fitters are small, 
plastic, square or oblong tabs with pre-punched, 
i/2-inch diameter circular holes. The holes may he 
elongated occasionally to allow for distortion in 
one direction. The dowels are i/2-m cn diameter 
rods which fit in the tab holes and are cut in 
length to fit various thicknesses of film. Some are 
made thicker to take more than one layer of film. 
One end of these dowels is backed with adhesive. 

(2) Placing the fitters. 

(a) Square or rectangular holes are cut in 
the negatives for one series of flats, and in the 
goldenrod masks. The holes must not interfere 
with the dowels and must permit the fitters to be 
attached. 

(&') One set of plastic fitters is taped se- 
curely to the base negative. The dowels are passed 
through the holes in the attached fitters. The next 
negative of the series is carefully registered to the 
base. A set of fitters is slipped over the dowels 
coming up through the base negative and is se- 
curely taped to the top negative. Then the top neg- 
ative and attached fitters are removed. All other 
negatives of this color are positioned and the fit- 
ters taped. 

d. Registration Marks. If a punch table or fit- 
ters and dowels are not available, registration 
marks provide the platemaker with a visual means 
of registering secondary flats with the key flat. 
These marks are added outside the press sheet size 
by cutting the marks out of the flats or by strip- 
ping prepared marks into the flats. Butterfly 
cutouts and film register marks are used to regis- 
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ter flats in multiple exposure layouts. The mi-hods 
of applying these marks are as follows : 

> (1) Butterfly cutouts are cut through al 
simultaneously while the flats are In re^i 
multaneous cutting insures that all butterfl 
identical in size and shape and are in exac 
tration. A minimum of four butterfly cuto 
flat (two in the gripper edge and two In 
edge of the flat) are required for accurate reg Is- 
tration. These cutouts are established by the In- 
tersection of two cut lines and are by 

removing diagonally opposing triangular **rtions. 
During the press plate processing, the key Hat is 
exposed on the plate first. The butterfly on 

the key flat are then used as guides to portion the 
secondary flats. The accuracy of this system I * pri- 
marily dependent upon the skill of the layout man 
and the number of times the flats are , Butter- 
flies are satisfactory where a positoning tolerance 

of 1/32 inch is acceptable. 

(2) Film register marks, sometime* called 
bombsights (fig. 6-18), offer higher .-uiuracy. 
These marks have two points of registrationthe 
pin point at the center of the cross and th<e circle. 
Marks of this type are more difficult fur thr plate- 
maker to use as the marks must be alined wilder a 
magnifier before exposing the ?e k -onsUiry flat. 
These marks must first be stripped in: .it least 
three sides of the key flat and taped in position. 
The masking paper for the secondary flat .> then 
alined over the key flat and taped :n po>it:-m. Cut 
openings in the secondary flat around th<- marks in 
the key flat. Position a register mark In v;u'h open- 
ing and aline with the register mark :n the key 
flat. Tape the marks in position. Complete the 
secondary flat by registering the secondary nega- 
tive and taping in position. 



PIN-POINT 




Figure 6-18. Film rtgifttr mar\. 
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e Hinge Flap Methods. These methods can be 
used to combine negatives on one flat for mu tiple 
exposure (fig. 6-19). The use of "flap sections" 
makes it easier for the platemaker to register the 
negatives for exposure. This method does not per- 
mit the use of the maximum printing area of a 
press plate because one of the flap sections will 
cover a portion of the printing area during expo- 
sure of the other flap section. 

(1) To prepare flap sections for only a por- 
tion of a flat, attach the first negative in position 
on the flat, turn the flat over, and cut out the 
exposure opening in the masking paper. Tape the 
second negative, emulsion side up, to a sheet of 
masking paper slightly larger than the exposure 
opening for the first negative. Cut an exposure 
opening in the masking paper. Register the second 
negative in position over the first negative and 
tape it down with a full length of pressure-sensi- 
tive tape along one edge of the mask. This tape 
strip will also serve as the hinge for the flap sec- 
tion. Swing the top flap away and cut through 
three sides of the lower flap section. Turn the flat 
over, emulsion side up. Make a border mask from 
masking paper and attach this mask to the flat so 
that it extends about i/ 8 to */4 inch inside the cut 
edges of the flap section opening. This mask will 
serve to cover the cut edges during exposure. If 
the marginal cuts of the flap sections do not come 
close to image detail on adjoining negatives, the 
flap sections can be trimmed slightly larger than 
the exposure opening. This eliminates the need for 
added masking strips. In use, the platemaker first 
tapes the flat in position on the press plate. The 
top flap section is then moved out of exposure po- 
sition and secured with a small tab of tape. Mask- 
ing is applied to the flat where needed and the first 
exposure is made. The flap section that was ex- 
posed is then moved out of exposure position and 
the second flap section is positioned for exposure. 
The remainder of the flat is then masked out and 
the second flap section is exposed by itself. 

(2) To combine small negatives on one base 
for multiple exposure combination, the negatives 
to be combined are first registered to each other. 
The negatives are then trimmed so that each nega- 
tive has one side that projects beyond the margin 
of the other negative. Place the two negatives on 
the masking paper, the size of which must fit 
within the contact frame. The two negatives are 
then registered to each other and taped in position 
on the masking paper. Each negative must be 
taped along its extended edge so that the negative 
will be attached to the masking paper and each 
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strip of tape will serve as a hinge for one of the 
negatives. Cut an exposure opening in the mask- 
ing paper to complete the layout. 

(3) Large negatives can be attached to one 
base for multiple exposure combinations by taping 
the negatives along the same side. This method 
does not permit combination of images on a press 
plate but can be used to make multiple exposure 
combinations on film. The negatives to be com- 
bined are positioned on a base, registered to each 
other, and taped in position along the same side. 
The sensitized film to be exposed is taped only 
along the opposite side to that used for the nega- 
tives so that it is also hinged to the base. The film 
is first interleaved between the first two negatives 
and the first exposure is made. For the second 
exposure, the first negative is moved away and the 
sensitized film positioned below the second nega. 
tive, and so on until each negative has been ex- 
posed onto the film. 

6-12. Multiple Color Layouts and Multiple 
Exposure Layouts 

a. Introduction. Proper layout procedures aro of 
critical importance in the production of printed 
material containing more than one color, or in the 
processing of a press plate from mure than one 
flat. In each case, the resist rat ion of the several 
separate images to each other must be accurate 
and precise. 




TAPE HINGES 

Figure 6-1 !). Flap ncctu>n u.*W to combine negatii'tt. 



b. Scope. The instructions and techniques dis- 
ssed in this paragraph are directed primarily 
ward the production of maps, but may be e'ffec- 
/ely applied to the printing of posters, leaflets 
,ok work signatures, and any other printed ma- 
rial containing images which must be combined 

the camera section, plate-making section, or on 
e press itself. Any of the various registration 
ethods discussed in paragraph 6-11 may be used, 
it emphasis is placed on the pin registration sys- 
m. The various phases in the production of a 
ap which involve reproduction personnel, from 
.e processing of the final compilation manuscript 

the preparation of the press plates, are graphi- 
illy illustrated in figure 6-20. 

c. Layout Procedure for the Preparation of 
oated Plastics. In order to separate the various 
tap features on the compilation according to the 
dors in which they will print, the draftsman 
Lust have a separate image of the compilation for 
ich of the desired colors. These images are proc- 
ssed by the plate making section from a negative 
F the manuscript onto the required number of 
3ated plastics (para 7-8), to be returned to the 
hotomapping section for engraving. The negative 
the manuscript is prepared by the camera see- 
on either by use of the copy camera, if the com- 
ilation is opaque, or is not the desired size, or by 
Dntact, if the manuscript is prepared on a trans- 
arent base at the required scale for engraving. If 

contact negative is prepared, the manuscript it- 
elf is laid up prior to making the negative; the 
lanuscript is placed on a flat and register holes 
re punched exactly as they will be positioned on 
he scribe-coated plastics, the plastic proofs, and 
he press plates. The press sheet outline must be 
hown on the manuscript. The layout procedure 
or either the negative or the manuscript is as 
ollows : 

(1) A register bar (or register pins) is fas- 
ened to the layout table top at the nearest edge of 
he glass. 

(2) The master template (para 6-3#) is 
)laced over the pins. 

(3) The manuscript, or negative, is slid be- 
leath the template and alined with the aid of the 
>ress sheet outline. The edge of the manuscript 
nay require notching where the pins are located. 
iVhen required, notches should be as small as pos- 
sible. The manuscript is then taped to the glass 
:op of the layout table, its position is rechecked, 
ind the template is removed. 

(4) Small pieces of scrap stable base film, 
prepunched with holes corresponding in shape to 



the pin register board punches are placed over the 
Pins and securely taped to the manuscript. Care 
must be taken to insure that none of the manu- 
script image is covered, and that the holes, if ob- 
long, are centered over the pins, and are alined in 
the same direction as the pin register board 
punches. 

^ (5) The manuscript is removed from the 
pins, turned over, and the hole tabs securely fas- 
tened in place on the other side. This added taping 
insures that the tabs will remain in place. The 
manuscript is turned over again, base side up, and 
placed on the pins. The templet is placed over it 
for a final position check. 

(6) If the flat is made with the original man- 
uscript, the flat with the work order is sent to the 
camera section for contacting. The cameraman 
prepunches the sheet of film and uses register pins 
when exposing the negative. The negative must be 
returned to the layout section for necessary re- 
touching before it is sent to the plate section for 
the processing of the coated plastics. 

(7) If the flat was made from a negative of 
the manuscript, it is touched up as required in the 
layout section and sent to the plate section for 
processing. 

(8) The platemaker prepunches the sensitized 
coated plastics to register with the manuscript flat 
and with each other. He then exposes each plastic 
to the manuscript, in the vacuum frame, using the 
pins or register bar to insure proper registration. 

d. Preparing Flats for Proofing or Making of 
Press Plates. For each color of a multicolor map, 
there are at least two, and sometimes as many as 
eight separate negatives, each containing some of 
the map features or detail to print in that color. 
For example, there are usually four separate flats 
containing detail that will print in black : the cul- 
ture, names, grid and marginal data (fig. 6-21). 
These must all be combined, in perfect register, 
during the platemaking phase, to make one black 
press plate. Similarly, all of the flats to print in 
each of the other colors are combined on one plate 
for that color. From 18 or 20 flats, five press 
plates are prepared, one for each color of a five- 
color map. It is essential, therefore, that all of the 
flats making up a set of reproducibles be perfectly 
registered, not only to other flats of the same color 
making up the same plate, but also to all the other 
flats making up the other plates to print on the 
same map sheet. 

(1) The first step in preparing a set of flats 
for platemaking or proofing is to check the work 
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Figure 6-20. Color separation procedure 



order and the furnished negatives for complete 
ness and clarity of instructions, and to insure that 
all necessary supplies and equipment are availa 
ble. 

(2) The negatives are sorted by printing 
color and examined for printing quality. Any nec- 
essary opaquing or correcting is completed at this 
stage. 

(3) The layout table is equipped with a regis- 
ter bar or pins as described in paragraph 



(4) Place the master template (para 6-3g) 
over the pins. 

'(5) Slide the marginal data negative (nega- 
tive with the largest image area) under the tem- 
plate and position it relative to the two center 
lines and the press sheet outline. Use a sheet of 
tissue paper between the negative and template to 
clarify the template guide lines. 

'(6) Tape the negative to the light table with 
pressure-sensitive tape. Check its position with 
the template, and reposition if it shifted while 
being taped down. 

(7) Remove the template and store in a 
drawer or other safe place. It will not be needed 
until the entire map has been laid up. 

(8) Attach tabs, notching if required. 

(9) Place the flat back on the pins, base side 
up. 

(10) Lay the culture negative over the mar- 
ginal data flat and carefully position it. Tape the 
culture negative to the table and attach the tabs. 

(11) Recheck the register and correct if nec- 
essary. 

(12) Lay the marginal data flat aside. It will 
be needed later to register legend features and 
strip in the unit imprint. 

(13) Put the culture flat on the pins and reg- 
ister the next negative to it and attach the tabs. 
This culture flat will be used to register or posi- 
tion all the negatives with detail that must match 
culture features or the neatline, i.e. grid, road fill, 
built up areas, contour lines and wooded areas. 
Continue laying up all the negatives one at a time, 
cross referencing them to any other negatives they 
must fit. 

(14) Register the drainage to the contour 
lines and cross-check against the culture. 

(15) Register the open water negative to the 
drainage negative and cross-check against the cul- 
ture and contour lines when applicable. 

(16) Register the wooded areas and any other 
negatives to the culture and cross-check against 
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(17) Place the marginal data flat on the reg- 
ister pins and check the register of the legend 
symbols for each flat where applicable. It may be 
necessary to move the symbols. 

u,* I 18 ? Strip . in the unit im P rin t and if needed, 
the stock number. See the applicable TOPOCOM 
style sheet for location specifications. 

^ (19) After the entire map is flatted and any 
stripping-in of material that is required h a3 been 
completed, mask with goldenrod. A quick way to 
do this is described below. 

(a) Punch as many sheets of goldenrod as 
required. 

(&) Place several sheets on the register bar 
pins. 

(c) Place the first negative, emulsion side 
up, on the pins and tape to the top sheet of golden- 
rod. 

(d) Remove the flat from the pins and lay 
aside. 

(e) Place the next negative onto the pins, 
tape to the goldenrod and remove. Continue this 
process until all the negatives have been masked. 

(/) After all the flats have been masked, 
take them one by one, and cut out the mask cover- 
ing the desired images. Pay particular attention to 
small symbols outside the neatline that print in 
the legend. Many press kiss plates are needlessly 
run because a careless layout man did not open a 
legend symbol. 

(20) Opaque as required. 

(21) Identify each flat with the following in- 
formation : 

(a) Printing color. 

(b) Number of the flat, and the total num- 
ber of flats of that color (e.g. 1 of 4, 2 of 4, etc.) 

(c) Map sheet number. 

(d) Work order number. 

(e) Screen number, when required. 

e. Older Reproducibles. Sometimes the repro- 
ducibles available for reprints were prepared be- 
fore the introduction of the pin register system. 
When this is the case, such material should be 
converted to the pin register system. The equip- 
ment and techniques used in laying up new manu- 
scripts are used in the same way to convert older 
reproducibles to the pin register system. 

6-13. Step-and-Repeat Layouts 

Step-and-repeat is a form of combination layout in 
which a negative or group of negatives is posi- 
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tioned on a flat and then exposed in successive 
positions by "stepping" the flat across the press 
plate. The terms "step-up" and "step-over" indi- 
cate the direction in which the flat is stepped on 
the pressplate between each exposure. Before pre- 
paring a step-and-repeat layout, the grouping of 
the subjects and the step-and-repeat method to be 
used must be determined. The method depends on 
job requirements and on the size of the vacuum 
frame to be used. Vacuum frame size must be con- 
sidered to assure that the flat is within the sealing 
edges of the vacuum frame during each exposure. 
Once the method is determined, the layout proce- 
dure is the same as for a combination flat. The 
basic reference lines are drawn first. Positioning 
lines for locating the negatives on the flat are then 
drawn as detailed in paragraph 6-126. The posi- 
tions for the register marks, hole tabs or butterfly 
cutouts for the step movements are added to com- 
plete the flat. Several types of layouts for step- 
and-repeat use can be prepared, each type based 
on the direction in which the flat is stepped during 
exposure. The main types of step-and-repeat lay- 
outs are as follows : 

a. Horizontal Steps. For simple two, three, or 
four exposures across the pressplate, the flat may 
be positioned by using register holes, register 
marks, or butterfly cutouts located along the grip- 
per and tail edges (fig. 6-22). To prevent the flat 
extending out of the vacuum frame during expo- 
sure, or having to fold the flat for the end expo- 



sures, locate the register holes, marks or cutouts 
to one side of the subject rather than centered on 
the subject. The stepping marks are applied to the 
flat outside of the press sheet area and spaced the 
exact distance required for each step (fig. 6-23). 
In use, the flat is positioned on the pressplate, 
masking is adjusted, and the first exposure is 
made. If register marks or butterfly cutouts are 
used, these marks are locally developed and used 
to position the flat for subsequent exposures. If 
register holes are used, pressure-sensitive adhe- 
sive dowels are inserted through the holes. The 
flat is then shifted to the second exposure position, 
masking is adjusted, and the second exposure is 
made. These steps are repeated until the remain- 
ing exposures are completed. 

b. Horizontal Steps (Alternate). Another 
method for stepping a flat with a single set of 
register marks or register holes, is to use two 
strips of film or paper on which the step locations 
are marked. Dowels can be attached and used in- 
stead of marks. The location strips are attached to 
the gripper and tail edges of the plate. In use, the 
flat is moved from one location on the strips to the 
next as each exposure is made. The masking is 
changed with each step. 

c. Two-Step Expose and Tivist Flat. Prepare the 
flat to cover half the pressplate. Locate the regis- 
ter marks or holes on the vertical centerline of the 
press sheet about which the flat is to be rotated, 
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Figure 6-22. Parallel strip step-and-repeat guide. 
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Figure 6-24- Two-step expose and twist flat. 



and at equal distances from the horizontal center- 
line of the press sheet. The single set of register 
marks or register holes is used to position the flat 
during exposure. In use, the flat is positioned 
heads-up for the first exposure, and heads-down 
for the second exposure (fig. 6-24) . 

d. Four-Step Expose, Twist and Shift Flat 
(Step and Swing). This layout positions the film 



so that it will occupy two alternate locations on 
the pressplate. The alternate positions of the film 
are positioned to register marks or holes. In use, 
the flat is first exposed on one corner of the plate, 
then shifted to the adjacent corner and exposed, 
The flat is then twisted and positioned to expose 
the remaining two corners ; the protective mask is 
shifted and the exposures made (fig. 6-25). 
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Figure 6-25. Four-step, expose, twist, and shift flat. 



e. Four-Step Heads Alike. If all subject heads 
must be in the same direction on the press sheet, 
several layout arrangements are possible. Six reg- 
ister marks or holes can be used if there is suffi- 
cient clearance between the work area and the trim 
margin of each subject. If the subject detail comes 
close to the trim margins, then seven register 
marks or holes must be used. 

/. Exposure Templet. A templet can be used to 
provide the locations of step-and-repeat exposures 
on the pressplate. The templet may be used to ex- 
pose register marks; as a guide for scribing 
marks ; or to position register dowels on the press- 
plate. The templet can also be used as a base to 
position and hold the negatives in the successive 
exposure positions. 

(1) To use a templet to expose register 
marks, a layout is drawn on a sheet of masking 
paper or plastic material to indicate the position 
of the register marks or register dowels on the 
pressplate. These locations should, if possible, be 
centero.^ on the trim line or be midway between 
trim lines to reduce the number of marks or dow- 
els required. The templet is used to expose register 
marks (or to attach register dowels) on the press- 
plate which are used to position the negative for 
each exposure of a step-and-repeat flat. If many 
location marks are required, it is advisable to pre- 
pare a templet that will expose small register 
mark locations on the pressplate. The pressplate is 
exposed and developed to make the register marks 
visible. 'This provides a pressplate with register 
marks to which the negative can be successively 
positioned. 



(2) If the templet is to be used as a negative 
carrier, it is made from a transparent acetate, 
vinyl, or polyester sheet. As the negative will be 
mounted in successive locations on the plastic 
sheet, the layout is laterally reversed from normal 
flat layouts. Each of the successive positions that 
the negative will occupy can be scribed lightly 
into the film or drawn as light blue position- 
ing lines on the plastic sheet. Plastic dowels can 
also be used if they do not interfere with ad- 
joining exposure detail. To use the templet as 
a negative carrier, the templet is keyed to 
the pressplate using punch holes (or hole tabs) 
and dowels. Gripper notch lines or register 
marks can also be used, but are less efficient 
and less accurate. In use, the templet is positioned 
on the pressplate. The negative is registered to the 
templet and taped in position (fig. 6-27). The bal- 
ance of the templet is then masked out and the first 
exposure made. The negative is shifted and the 
masking adjusted for each additional exposure. 

6-14. Signature Layouts 

a. Signature layouts for bookwork are combina- 
tion layouts that consist of a number of different 
pages so positioned that the pages will print, fold 
and bind correctly to become part of a book or 
other publication. Signature layouts require spe- 
cial considerations and procedures based on a 
thorough understanding of all the finishing opera- 
tions, including the possible use of slitters, the 
order of folds, the type of binding, and the re- 
quired margins. 
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Figure e-ir. Templet used as a negative carrier. 



f b. Signature layouts for bookwork have special- 
ized terms which are peculiar to the field The 

m r!f ni ? /l heSe tems must be kn to fully 
under stand the subject. The following definitions 
are the most essential. 

book ( l l^ mmy ~^ Wank Paper mocku P of ^ 
book, folder, or other work to be printed that 

shows the proposed size, shape, layout, and grade 
of paper to be used for the job. 



wise noted, odd-numbered folios are 
pages. 



-haml 

juuiu 



(4) F oKo-The page number. Unless other- 



ImvosiH ' n Positionin K and assembling 

** positives into printinff location m 

flat Sometimes used to describe similar operations 
when preparing a flat. 

(8) SignatureA printed sheet (or its flat) 
that consists of a number of pages so arrange 
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Figure 6-28. Book page. 



(9) Saddle stitch A method of binding in 
which signatures are collated, and then stitched 
from the outside fold through the center of the 
folded back. Wire stapes or thread are used for 
the stitching (fig. 6-29). 

(10) Side or fiat stitch A method of binding 
in which folded signatures or cut sheets are 
stitched along and through the side (fig. 6-29). 

(11) Case bound A method of binding for 
thick publications, known also as Smyth sewing, 
which permits the publication to open flat. It con- 
sists of two or more signatures which are saddle 
stitched with thread and at the same time sewn to 
each other. A backbone is glued in postion and a 
hard cover or case is added. Side-stitching may 
also be used, but the publication will not open as 
flat (fig. 6-29). 

c. A dummy should be prepared before attempt- 
ing the layout of signatures for bookwork. The 



dummy provides a guide for the positioning of 
each page on the flat and also insures that all 
pages are correctly backed and in proper sequence. 
To prepare a dummy, first fold a sheet of blank 
paper to produce the desired number of pages. For 
a new arrangement of signatures, it is advisable 
to run a sheet of paper through the folding ma- 
chine to obtain the correct folds. Based on the 
folded sheet, the margins and trim allowances are 
indicated on the dummy. The page numbers (fo- 
lios) are then marked at the bottom of each page. 
Indicate the top of each page by the letter H 
(head) and use the letter X to show the bind or 
fold edges (fig. 6-30). To complete the dummy, 
label the cover to indicate the job for which the 
dummy was prepared. From the folded dummy the 
distance between pages can be determined and 
used to prepare the layout. The position of each 
page is determined in relation to the basic refer- 

6-27 



TM 5-245 



STAPLES 




STAPLES 




STITCHED 




Figure 6-29. Binding methods. 

ence lines and indicated on the layout. Pages are 
usually arranged with the lowest numbered page 
positioned along the gripper edge. This helps iden- 
tify the gripper edge and establishes uniform lay- 
outs. Remember that the layout is laterally re- 
versed when the negatives are positioned emulsion 
side up, and the dummy must be similarly re- 
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versed to transfer all markings correctly to the 
corresponding pages. If the marking arc copied 
in reverse on the emulsion side, the layout will be 
a readable replica of the dummy when it is com- 
pleted and turned over. Several types of signature 
layouts are used in bookwork. The most common 
impositions for signature layouts are: 

(1) Work-and-back (xhcctirisc) layouts. A 
work-and-back layout provides for separate press- 
plates to print the front and back of a signature 
(fig. 6-31). When one side of the press .sheet has 
been printed, the sheets are laterally reversed and 
the backup printed using a second pressplate. The 
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Figure 6-32. Work-and-turn layout. 



same gripper edge of the press sheet is used for 
the second press run. The arrangement of a 
work-and-back layout is -determined from a 
dummy and positioned on the layout in relation to 
basic reference lines. 

(2) Work-and-turn layouts. These layouts are 
used to print two or more complete signatures on 
one press sheet. On a work-and-turn layout, the 
front and back pages are positioned on the same 
flat, so arranged that when one side of the press 
sheet is printed and the press sheet is then later- 
ally reversed, the reverse side of both front and 
back pages can be printed using the same press- 
plate. The same gripper edge and same side of 
the press sheet is used for positioning during both 
press runs. By using the same gripper edge, regis- 
ter difficulties due to slight variations of press 
sheet dimensions are avoided. For work-and-turn 
layouts, the following requirements must be con- 
sidered : 



(a) The vertical centerline on the layout 
must be at right angles to the gripper line. Any 
deviation will be doubled when printing the back 
of the sheet. 

(6) The pages on one-half of the layout 
must be located in exact symmetry with those of 
the other half to assure that the pages back each 
other correctly. If the pages are positioned with 
sides along the gripper edge, a head-to-head or 
foot-to-foot arrangement must be used. Pages are 
positioned on the layout in relation to basic refer- 
ence lines and arranged as determined from a, 
dummy (fig. 6-32). Wherever possible, work-and- 
turn layouts should be prepared on a precision lay- 
out table to obtain accurate alinement between 
back and front pages. 

(3) Work-and-tumble layouts. Work-and- 
tumble layouts use the opposite edges in printing 
both sides of the sheet. The press sheets are 
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t-H-ned -v- from top to bottom when the backup 
?n4 ^nec this Results in two different grip- 
ir edr ' the paper stock must be trimmed accu- 
rvelv , 'all four sides to assure good register. 
W<',rk.a -Hi-tumble ^ outs are satisfactory where 
evu't b "Hwr of printed pages is not essential, as 
dVfemvc- in heet size in the paper stack may 
CTI^ - < -h backing to vary. The advantage of 
uV,rk-and-tumble layouts over work-and-turn lay- 
out* is that the same front and side guide posi- 
tion* are used which keeps press adjustments to a 
minimum. The principal requirements for work- 
and-tumble layouts are as follows: 

Cat The layout must be based on both the 
horizontal and vertical centerlines of the press 
sheet, *1 ne horizontal centerline is used instead of 
the eylr ier line as a basic reference line to posi- 
tion tlii:' -ajres on the layout. 

tb) The head of each page must be posi- 
tioned * > back correctly. For pages parallel to the 
jrnpper ccl^re, the head direction of those on the 
top ha! of the layout will be opposite to those on 
the bor , .ia]f. For pages perpendicular to the 
^rippei Pei,i.,. all heads can be in the same direc- 
t;or. If. . f^33). 

f. ; '?T Imposition. The type of folding 
r?d. the sequence of folds, and the 
binding determine the page arrange- 
e,: for a signature. Figure 6-34 shows 
f signature layouts for work-and-turn 
Ise arrangements. 



6-15. Care of Layouts After Platemaking 

Layout flats represent an investment of labor and 
material which includes the cost of copy prepara. 
tion, photography, and stripping operations. After 
they have been used for platemaking, they may be 
stored for future reuse, forwarded to another 
agency, or destroyed. While some flats are out- 
dated immediately after the job is printed, others 
may be reused with or without changes. Fi na i ^ 
position is usually specified in the job instructions 
or unit operating instructions. 

Storage of Flats. Practically all flats are 



a. 



stored for varying periods of time following their 
use in platemaking. Flats are best stored in num. 
bered and indexed folders, each containing f rwn 
10 to 25 flats. Slipsheeta of clean paper should be 
used between flats to prevent their s< Joking to each 
other. They should not be rolled or stacked as this 
can lead to damage. The folders .should be stored 
on shallow shelves or metal drawers in .stcwl cabi- 
nets, preferably in a fireproof room which in tem- 
perature and humidity controlled. 

6. Inspection of Flats for 7iY/w. Bcfnro an ex- 
isting flat is reused, it is necessary to inspect it for 
any changes or damage which may have occurred 
during storage. Changes and rt'plarom i nt.s, in the 
form of new copy and new negatives, an i usually 
furnished for stripping. Those must also be 
checked before using. A routine check .system 
should be used to insure that, no important details 
are overlooked. This system should inchuk 1 ;i check 
on the following : 
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(1) Damage Inspect for damaged or missing 
films, torn flats, discolored or stained films due to 
residual chemicals, unfastened films, wrinkled 
films or flats, and discolored clear tape over image 
areas. Films that are seriously damaged, or that 
have deteriorated in storage, should be replaced. 

(2) Dimensions. Check all dimensions, as 
most films shrink to some extent over a period of 
years. Creeping or other distortions also occur. 
The overall dimensions may vary between seasons 
of the year due to differences in temperature and 
humidity. 

(3) Dated matter. Items that are dated, such 
as unit imprints, must be checked to determine if 
changes are necessary to bring these items up to 
date. 

c. Changes in Flats. When new film sections are 
to be stripped into a flat, it is, important that they 
match the other films. The new film must be ident- 
ical in weight of text characters and line detail, 
film density, fog level, dot size, and other proper- 
ties to blend inconspicuously with the older films. 
When changes in text matter are required, it is 
advisable to reset the entire paragraph or body of 
text, since copies made at different times seldom 
match each other. Unmatched films can show no- 
ticeable changes in weight of text characters or 
overall appearance. These changes may be due to 
the difference in processing conditions, or in text 
preparation. The procedure for replacing a section 
of a film is the same as for stripping-in inserts, as 
detailed in paragraph 6-7 above. 

d. Transmittal of Flats. Completed flats should 
be transmitted in folders or other containers to 
prevent damage in transit or in handling. Folders 
made of draft paper or similar type materials are 
suitable for safe transmittal and temporary stor- 
age of flats. Flats should never be rolled or folded! 
This may cause the pressure-sensitive tape to 
creep or break loose and result in a displacement 
of the films on the flat. 

6-16. Layout Defects and Corrections 

a. Layout Defects. Difficulties in preparing lay- 
outs usually result from size changes caused by 
humidity variations. Changes in moisture content 
may also be caused by resting the arms on the 
layout sheet, and from the warmth of the lights 
within the layout table, particularly where incan- 
descent lamps are used. Moisture variations 
within the sheet can produce waves or bulges that 
alter any dimensions drawn on its surface. It is 
easier to avoid such difficulties than to remedy 
them. Masking paper should be stored in the lay- 



out section so that the paper is acclimated to the 
conditions in the work area. When spotting out 
negatives on a flat, avoid resting the arms on its 
surface. Use an arm board or a sheet of dry blot- 
ting paper, if a support is needed. Differential 
shrinkage is another difficulty that may be encoun- 
tered when working on flats. This distortion can 
occur between the films and the base material, be- 
tween masks and the films, between different 
thicknesses of films, or between any of these and 
the pressure-sensitive tape. Since the expansion 
coefficients of paper and film are different, humid- 
ity variations cause different size changes In the 
films and in the goldenrod flat or other base mate- 
rial to which they are attached. This results either 
in waves in the base material or in bulged or wrin- 
kled films. Errors in location and lack of f?ood 
contact during platemaking can result. Humidity 
control within the work areas is the best preven- 
tion for such conditions. Where the distortion is 
particularly bad, it may be necessary to expand or 
contract the film by changing its moisture content. 
The film can be expanded by placing it between 
two sheets of slightly dampened blotting paper. If 
the film is slightly larger than specified, it can be 
reduced by lowering its moisture content. This can 
be done by placing the film on a warm layout table 
or in a drying cabinet. When the film has been 
changed to the correct size, the press plate must be 
immediately exposed to it. 

b. Negative Defects. Difficulties with negatives 
maybe 

(1) Photographic. Defects can be caused by 
dust or scratches on the camera glass, halftone 
screen or film, focusing errors, and vibration in 
the camera. Processing defects can be due to air 
bubbles in the developer, static and friction 
marks, and fogging owing to chemicals or to age 
of the films. Fogging can also result from light 
flare or overexposure. Minor specks and flaws on 
negatives can be retouched or opaqued out. Nega- 
tives with major defects, such as fogging-, lack of 
density, or damaged halftone, must be remade. 

(2) Dimensional. Acetate films shrink 
slightly in processing and they also shrink or 
stretch from humidity variations. Such variations 
are more pronounced in the thin base films than in 
the heavier base films. Processing shrinkage 
usually continues for several hours after the films 
have dried, and where accurate alinement or reg- 
ister is important, the films must be allowed to 
stabilize before they are used for layouts. Where 
humidity control is lacking, all films used on a flat 
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should be of the same base material and thickness 
to insure uniform dimensional changes. 

'(3) Emulsion properties. Water-soluble 
opaques do not adhere to a negative surface that is 
greasy. If this condition exists, the surface can be 
cleaned with clean cotton or tissue dampened in a 
volatile solvent. Opaques that adhere to a greasy 
surface, such as turpentine or acetate opaques, can 
also be used. Excessive hardening of a negative 
during processing, or excessive drying or aging in 
storage, can make the emulsion brittle. A brittle 
emulsion cannot be engraved or scraped easily and 
may form fine cracks if flexed excessively. Before 
engraving lines on any negative, test the emulsion 
along the margin outside of the image area. If the 
emulsion chips away to produce a ragged line, the 
cause may be either a dull engraver or a brittle 
emulsion. Examination of the engraved line under 
a magnifier will indicate which is at fault. The 
engraver is dull if the emulsion is furrowed and 
raised along the ragged edge of the engraved line. 
If the emulsion surface is not raised, but the edge 
of the line is chipped away in an irregular shape, 
the emulsion is too hard. A hardened emulsion can 
be engraved by using a sharp point and light, re- 
peated strokes which remove only a portion of the 
emulsion with each stroke. The emulsion can also 
be conditioned for engraving by soaking it in a 
solution of glycerin in water, as described in para- 
graph 6-6. 

(4) Stains. Stains may be due to an exhausted 
developer, insufficient washing, smeared opaque, 
oil, or similar materials. If the stains are due to 
processing, the film should be returned to the 
camera section for clearing. Water spots can be 
removed by resoaking the negative in water con- 
taining a small proportion of a wetting agent. 
After soaking for a few minutes, wipe the film 
lightly with a cellulose sponge. Dust or rust specks 
imbedded in the gelatin can be similarly removed 
by first soaking the film and then brushing it 



lightly with a camel's-hair brush under running 
water to avoid scratching the emulsion. 

(5) Scratches. Scratches through the emul- 
sion should be repaired only when the time re- 
quired to retouch them is less than the time re- 
quired to make a new negative. For scratches in 
areas of fine detail, the dampened emulsion should 
be flattened with a smooth burnishing bone, or 
polished plastic or glass rod. Opaque can be ap- 
plied after the emulsion has dried. Dirt or opaque 
imbedded in a scratch in the exposure areas of the 
negative can be scraped away by using light 
strokes. Where the scratch has shaved away the 
emulsion, softening the emulsion will not help to 
flatten the surface or close the gap. Such instances 
must be corrected by retouching with opaque. 

c. Damage to Flats. Flats are usually damaged 
by careless handling which results in tears or 
creases. If the goldenrod mask is torn, the flat 
should be returned to the layout table and checked 
for alinement. The torn edges can be taped to- 
gether with red or black pressure-sensitive tape. A 
tear through the image area of a line film can be 
repaired by attaching a strip of clear pressure- 
sensitive tape on the back side. It is usually more 
practical, however, to have a replacement made 
for negatives which have numerous tears or 
creases. If a halftone negative has been torn and a 
new one cannot be made from the original copy, 
the damaged negative should be removed from the 
flat and a contact positive made. The halftone pos- 
itive is corrected by touching up the dots with a 
fine etching needle. A duplicate negative is then 
made from the corrected positive. Similar methods 
are used to correct torn positives. If films are 
creased, but not broken through the image area, 
do not crease in the opposite direction to 
straighten. Instead, flatten the crease by carefully 
pressing down on its surface with a steel triangle. 
Add tape to hold it in this position. A crease will 
similarly flatten out under vacuum pressure dur- 
ing platemaking. 
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CHAPTER 7 
PLATEMAKING AND COLOR PROOFING 



7-1. Mission of Platemakmg Section 

a. The principal mission of the platemaking sec- 
tion of a lithographic printing plant is to make 
press plates suitable for use on an offset litho- 
graphic press from the negative flats prepared in 
the layout section. 

b. A secondary function in topographic -units, 
where most multicolor printing is done, is to pre- 
pare composite color proofs on plastic of the re- 
production negatives for multicolor maps. These 
color proof sheets are used to check the accuracy 
and registration of the color separation negatives 
before the litho plates are made. 

c. Another function of the platemaking section 
of a topographic unit is to place the negative im- 
ages of map compilations on the required number 
of coated plastic sheets, to be scribed and color- 
separated by the photomapping section. Upon com- 
pletion of the scribing, these are returned to the 
platemaking section, first, for color proofing, then 
for preparation of the press plates. For an alter- 
nate method of color separation, the platemaking 
section processes positive blue-line images of the 
compilation on paper. 

7-2. Equipment 

The essential equipment for the operations of the 
platemaking section are: a carbon arc lamp; a 
vacuum frame, including the pump and motor ; a 
work table; a supply of plates (commercially pre- 
pared, presensitized aluminum plates with a dia- 
zo-type coating, or uncoated grained aluminum) ; 
processing chemicals (these vary with the type of 
plates); a large work sink; cellulose sponges; 
cotton swabs; plate clamps; cheesecloth; and a 
supply of water. Additional supplies needed for 
color proofing work are plastic sheets and special 
dye solutions. A plate whirler was used formerly 
for applying these solutions, but has been largely 
replaced by manual application methods known as 
rub-on or wipe-on. Also needed is a Baume hydro- 
meter, to measure the specific gravity of liquid 
solutions. 



a. Vacuum Frame. 

(1) Description. The vacuum printing frame 
holds the flat and the light-sensitive plate 
together durng exposure. Good eontaet is re- 
quired to prevent light from undercutting the 
opaque areas of the negative and spreading or 
thickening the printing detail. The vacuum frame 
(fig 7-1) consists of two metal frames, supported 
on a stand and hinged so they can be separated or 
brought together. The two frames can be rotated 
on a swivel from horizontal to vertical. The upper 
frame carries a plate of thick, clear glass, and the 
lower has a rubber blanket bordered by a rubber 
sealing ring. The blanket contains a fitting con- 
nected by a rubber hose to the vacuum pump. The 
pump has adjustments for the amount of vacuum. 
and a gage to register the "pull." 

(2) Operation. The sensitized pressplate is 
placed on the rubber blanket of the lower frame, 
and the flat is positioned over it. The two frames 
are locked together. The vacuum pump is turned 
on to remove the air between the frames, and to 
bring the plate and flat into good contact. The 
frames are tilted into the vertical position for ex- 
posure. Following exposure, the frame is rotated 
into the horizontal position, the vacuum released, 
and the frame opened to remove the flat and the 
plate. 

(3) Pressure. The maximum suction obtaina- 
ble with the vacuum frame is approximately SO 
inches of mercury (dial reading), corresponding 
to about 15 pounds per square inch (psi). In nor- 
mal operation, a vacuum of about 23 is used. T 
provides adequate contact without taxing trie 
vacuum pump. 

b. Arc Lamp. For description, see paragraph 

5-8. 

(1) Purpose. The arc lamp (fip 7-2) is use<i 
in conjunction with the vacuum frame to expose 
the light-sensitive plate coating throujrh the image 
areas of the flat. Carbon arcs provide the intense 
actinic light to act upon the sensitive emulsion o 
the plate and convert it into a compound which l 
insoluble in water. 
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STANDARD PORTABLE 

1. REFLECTOR 

2. SOLENOID COVER 

3. CARBON RODS 



PORTABLE WITH EXHAUST 

1. EXHAUST SYSTEM 

2. ELECTRIC CORD 

3. FAN 

4. SOLENOID COVER 



Figure 7-2. Arc lamp. 
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responds to a specilc gravity of about 1.1. The 
difference between the specific gravity of the vari- 
ous solutions used in platemaking are so minute 
that the third digit after the decimal is significant. 
This makes the use of specific gravity readings in- 
convenient. For example, a liquid would have to be 
described as having a specific gravity of "1.083 to 
1.086" instead of simply "Baume 5.0 to 5.6". 
Therefore, this hydrometer is prepared on the 
Baume scale. 

(4) Procedure. To determine the Baume of a 
solution, first fill 'a container with the solution to 
be measured, and place the hydrometer in the liq- 
uid with the weighted end down. Do this carefully 
so that the hydrometer is not broken. Push it 
down into the solution and then allow it to reach its 
own height. Read the Baume value of the solution 
at the point where the surface of the liquid 
touches the shaft of the hydrometer. To get an 
accurate reading, the solution being measured 
must be free of air bubbles and undissolved parti- 
cles. If there is foam or froth on the top of the 
liquid, it must be removed so that the surface of 
the liquid across the hydrometer can be observed 
accurately. Since temperature affects the specific 
gravity of a liquid, the Baume readings should be 
taken at 77 F. If all solutions are mixed under the 
same conditions and the temperature changes, 
there is no need to make adjustments. The Baume 
changes about 0.1 for each 5.5 F. As the temper- 
ature goes up, the Baume goes down. 

d. pH of Solutions. 

(1) pH scale. Just as the Baume is important 
in maintaining solutions at a constant specific 
gravity (density), the pH value is important in 
maintaining the activity strength of the solutions. 
The activity strength (acidity or alkalinity) is 
measured on a scale numbered from to 14, each 
number being a different pH value. A solution 
which is neither acid nor alkaline has a pH value 
of 7.0, this being the midpoint of the scale. Values 
from pH 7.0 to pH 0.0 indicate acid solutions, the 
strength of which increases as the pH value de- 
creases. For example, an acid with pH 5.5 is 
weaker in activity strength than the acid with pH 
1.5. Similarly, alkaline solutions are indicated by 
values above pH 7.0, and these increase in 
strength as the pH value increases. For example, 
an alkaline solution of pH 13.5 is far stronger 
than one with pH 8.5. There are some materials, 
not commonly considered to be acid or alkaline, 
which, "when mixed with water, register a pH 
value of either acid or alkali. When dissolved in 
water, alum acts as an acid to give a pH reading 



below 7.0, while sodium bicarbonate reacts as a 
alkali to give a pH reading above 7.0. 

(2) Importance of pH values in platemakinQ 
If each platemaking solution is mixed at a con 
stant pH value, each finished plate will react mon 
uniformly to the various treatments given it bj 
the pressman. 

(3) Recommended pH values for solutions. II 
is recommended that the coating solution be main- 
tained at a pH value of 7.6, but any pH between 
7.0 and 8.0 is satisfactory. The coating will have a 
value of approximately 5.>6 before ammonium hy- 
droxide is added. The following pH values are rec- 
ommended for the solutions used in platemaking; 

Ammonium bichromate 

stock solution pH 4.5-6.2 (5.5) 

Ammonium hydroxide 

stock solution pH 10.0-11.0 

Gum arabic solution pH 4.4 

Plate etch pH 2.0 

Methods for measuring the pH values of solutions 
are presented in full in chapter 8. The acidity of 
the fountain solution (pH, value) is discussed in 
paragraph 8-20. 

7-3. Safety Procedures 

a. Chemicals. Chemicals of any kind are a haz- 
ard when improperly handled. The procedures for 
safe handling of chemicals outlined in paragraph 
5-4 for darkroom operations apply equally to 
platemaking. Some of the more critical safety 
practices are 

(1) Never pour water into acid; always pour 
the acid slowly into the water. 

(2) Never smell an open bottle; smell the cap, 
if such identification is necessary. 

(3) Wash hands often when handling chemi- 
cals. 

(4) Keep containers closed and working area 
well ventilated. 

(5) Do not mix unknown chemicals together. 
Dispose of unneeded and unidentified chemicals. 

(6) Label all containers. 

(7) Use safety, glasses, gloves and apron 
when working with strong acids and alkalis. 

b. Equipment. Carelessness in handling and op- 
erating platemaking equipment can cause injury 
to personnel or damage to the equipment. 

(1) Close and raise the lid of the vacuum 
frame carefully. Do not open the lid latch when 
the vacuum is on. Avoid touching the closing latch 
when the frame is in the vertical position, as the 
glass could spring open and shatter. 

(2) Never look directly into lighted carbon ' 
arc lamps. Always call a warning before turning 
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on the lamps : close the curtain, call "LIGHTS" and 
pause before turning them on. Always press the 
OFF switch before adjusting carbon rods. Never 
handle hot carbon rods. 

(3) Carry plates by the gripper and tail edges 
(fig. 7-3). Secure all plates to the work table with 
plate clamps before processing (fig. 7-4 and 7-5) . 
Handle lithographic plates carefully to avoid cuts. 

(4) Keep floors clean and dry. 




Figure 73. Proper way to carry cm aluminum plate. 




74. Presensitized Plates 

a. Introduction. Presensitized plates are the 
most widely used type of plate in military printing 
plants. They are as simple, quick and easy to use 
as a sheet of film, and thus have largely replaced 
conventional zinc plates, which had to be grained 
with special equipment and sensitized by 'a slow 
and complicated process. Presensitized plates are 
factory-coated, and can be exposed as they come 
from the package, without prior processing. Al- 
though a number of commercial organizations 
manufacture presensitized plates, their basic char- 
acteristics are similar. Slight variations in the 
method of processing generally are explained in 
the manufacturer's information sheet which 
accompanies each package. 

b. Chracteristics of Presensitized Plates. 

(1) Grainless aluminum. Most presensitized 
plates are made of thin sheets of grainless alumi- 
num. Because they have no grain, these plates re- 
tain fine negative detail very well. The thickness 
of the metal depends on the size of the plate, the 
larger plates being thicker than those used on 
smaller presses. 

(2) Light-sensitive coating. The plates are 
machine-coated by the manufacturer with an ex- 




Fiffure 7-4. Hand clamp. 



Figure 7-5. How to use hand clamp when processing a 
lithographic plate. 
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tremely thin diazo coating. Because the diazo ma- 
terials used react with metal, the plates are first 
treated with a sodium- or phosphate-silicate type 
of coating, which inhibits the action of the diazo 
on the aluminum, and which leaves it very water- 
receptive. Some presensitized plates are coated on 
only one side, but usually they are coated on both 
sides, and can be used to make two separate 
plates. 

(3) Sensitivity to light. No darkroom is re- 
quired to process these plates, and they are not 
affected by small amounts of ordinary light, be- 
fore or after exposure. Strong or prolonged light, 
however, may damage them. Since they are insen- 
sitive to yellow light, it is preferable to handle 
them under yellow bulbs, or regular light bulbs 
shielded with goldenrod paper. 

'(4) Shelf life. Presensitized plates have a 
normal shelf life of 6 months to 1 year. Expiration 
dates are stamped on each package. If stored 
under proper conditions, however, their shelf life 
may be extended beyond the normal expiration 
date. 

(5) Storage. Unprocessed plates should be 
stored in a cool, dry place. Since they are affected 
by excessive heat or humidity, and by ammonia 
fumes, they should not be kept near radiators, 
doors or windows that are frequently open, or 
near open bottles of ammonia. They should always 
be stored flat, to avoid denting or warping the thin 
metal. 

(6) Appearance. After processing, the image 
area is visible, highly ink receptive, and very 
water repellent. The nonimage or background area 
is a semidull, natural aluminum color, whigh is 
water receptive and ink repellent. 

c. Processing Presensitized Plates. Most pre- 
sensitized plates are processed by a four-step 
method consisting of exposure, desensitizing, de- 
veloping, and gumming. A simpler two-step proce- 
dure is used for some types of plates, consisting of 
exposure and development with a chemical which 
combines desensitizing, developing and gumming 
into one step. Following is a description of the 
procedure in a typical four-step plate-processing 
operation. 

(1) Preparation. 

(a) Obtain a package of presensitized 
plates of the proper size. 

(&) Prepare the work table by covering the 
work area with clean paper. 

(c) Assemble the necessary materials: de- 
sensitizer-gum solution (process gum) ; develop- 



ing lacquer ; spring clamps ; cellulose sponges (or 
cotton swabs) ; and cheesecloth. 

(d) Check and clean the cover glasss on the 
vacuum frame. 

(e) Take a plate from the package, using 
care to grasp the edge farthest from you 'and lift it 
toward you, without sliding it over the other 
plates in the package. 

(2) Exposure. 

(a) Center the plate, light-sensitive side 
up, on the rubber blanket of the frame. 

(&) Register the flat over the plate with the 
emulsion side in contact with the plate. See para- 
graph 7-6 for registration methods. If the flat is 
an "open window" negative, requiring screening 
of a pattern symbol, such as swamp, or a dot tone, 
such as open water, place the appropriate screen 
between the negative and the plate. 

(c) Close the vacuum frame and turn on 
the vacuum pump motor. Wait for complete 
contact between plate 'and flat. Pressure will vary 
between 20 and 30 pounds, depending on the 
vacuum frame being used. 

(d) Move the frame into the vertical posi- 
tion for exposure. 

(e) Position the arc lamp about 36 inches 
from the frame. 

(/) Turn on the lamp and expose the plate 
according to the exposure established by the sensi- 
tivity guide ((6) below). This will be approxi- 
mately 45 seconds with a double arc lamp or l\k 
minutes if using a single arc. The exposure must 
be sufficient to harden the sensitized coating com- 
pletely in the printing area. Over-exposure will 
have no ill effects provided that perfect plate-to- 
negative contact is maintained and that the nega- 
tive has sufficient density in opaque areas. Under- 
exposure, however, may result in a broken image 
or no image at all, and may also shorten the press 
life of an apparently satisfactory plate. The 21- 
step sensitivity guide ((6) below) should be used 
as an aid to good exposure. 

(g) Turn off the lamp and the vacuum 
pump motor. 

(h) Raise vacuum frame to horizontal posi- 
tion. 

(i) Open the frame. 

(3) Desensitizing. 

(a) Remove the flat and carry the plate to 
the work table. 

(6) Place the hand clamps shown in figures 
7-4 and 7-5 to hold the plate firmly on the work 
table. 

(c) Pour a small 'amount of the desensitizer 
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on the plate to form a pool 4 to 5 inches in 



(d) Using a clean cellulose sponge (or 
co-fcton swab) , cover the entire plate with the de- 
gum. 



(4) Developing. 

(a) While the plate is still wet with desen- 
sitizer gum, add image developer or developing 
la,cquer on the plate. The amount will vary with 
tlie size of the image area. 

(b) As soon as the developer is added, 
spread it uniformly over the entire area of the 
Plate. Continue rubbing until a uniform develop- 
rnent is obtained. Additional gum may be added if 
"fclie plate becomes too dry. 

(c) Wash off the excess developing lacquer. 

(5) Gumming. Spread another small amount 
of desensitizer gum over the plate with a cellulose 
sponge. With a loosely wadded ball of clean cheese- 
cloth, smooth the solution evenly over the plate. 

(6) Sensitivity guide. A good method of de- 
termining correct exposure time is by the use of a 
21-step sensitivity guide. To use this guide, fasten 
it to the plate or mount it in the goldenrod mask 



somewhere outside the press sheet outline, as 
shown in figure 7-6. After the plate has been ex- 
posed and developed, wash off the excess developer 
and vigorously rub the image which has come up 
through the sensitivity guide. If the plate is un- 
derexposed, the developed image is loosely bonded 
to the plate and will rub off quickly. When exposed 
adequately, it will remain firmly bonded in the 
area of steps 6 to 8. 

(7) Because most commercially-produced 
plates are coated on both sides with the diazo coat- 
ing, it is sometimes convenient to expose both 
sides of the plate before development. Besides sav- 
ing time in setting up the exposure, the two sides 
can be desensitized and then developed in one con- 
tinuous operation, and no harm is done if any of 
the chemicals should seep under the plate. If only 
one side of the plate is processed, the platemaker 
must be careful to protect the unexposed side of 
the plate from the processing chemicals. 

7-5. Diazo Wipe-On Plates 

a. General. In addition to presensitized plates, 
military printing plants also use diazo wipe-on 
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Figure 76. 21-step sensitivity guide. 
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plates. Like the presensitized plates, these are 
made of aluminum treated with a silicate coating 
to prevent oxidation and to prepare the surface 
for the light-sensitive coating solution. The major 
difference between these plates and the presensi- 
tized plates is the hand application of the sensitive 
diazo coating by the platemaker. Wipe-on plates 
have a fine grained surface. Until the diazo coat- 
ing is applied, these plates have an indefinite shelf 
life, and provide an excellent backup system, espe- 
cially for field units, for whom supplies of presen- 
sitized plates may not always be available. Once 
the coating has been applied, however, they should 
be used as soon as possible, because the coating 
deteriorates fairly rapidly. 

b. Wipe-On Coating. The coating is a commer- 
cially prepared diazo compound, supplied in dry 
form, with a separate container of solvent. Pack- 
aged thus, the coating has a far greater shelf life 
than dia. materials in liquid form. The coating 
material usually is applied to the plate by wiping 
or rubbing with a lint-free wipe material, in a 
manner similar to gumming an exposed plate. 
Some very large shops use special roll-on equip- 
ment to apply the coating to the plates, but in 
most field units, with less space and a smaller vol- 
ume of production, the wipe-on method is used. 

c. Required Materials and Equipment. 

(1) Work table (to accommodate the press- 
plate and containers of processing solution). The 
table should be covered with clean paper larger 
than the pressplate. This paper should be changed 
each time a platemaking step is completed. 

(2) Arc lamp. 

(3) Vacuum frame. 

(4) A large sink. 

(5) Paper pads if available, (closely woven, 
lint free) . 

(6) Cheesecloth pads (folded to approx 3x5 
in. size) . 

(7) Plate clamps. 

(8) Cellulose sponges. 

(9) Aluminum plates pretreated with silicate 
coating. 

(10) Commercially prepared diazo coating 
solution with powdered diazo sensitizer. 

(11) Image developer. 

(12) Gum arabic solution (2 Baume). 

d. Preparing Coating. Mix the powder with the 
liquid according to the manufacturer's directions. 
Shake the mixture vigorously until all the tiny 
particles are dissolved. When possible, let the 
mixed solution stand overnight under refrigera- 
tion. 



e. Applying Coating. Work in subdued or yellow 
light when applying the light-sensitive coating. 
Place a pretreated plate on the work table on top 
of a clean sheet of paper larger than the plate. 
Clamp the paper and plate to the edge of the table 
with the hand clamps. Pour ^ ounce of the coat- 
ing mixture in the center of the plate surface and 
spread it with a paper pad. Coat the plate across 
the grain (left to right) first, then with the grain 
(top to bottom). Discard the paper pad if it has 
been exposed to light, becomes contaminated, or 
dries out. Fan the coating dry for approximately 1 
minute. 

/. Exposing Plate. Expose in a vacuum frame in 
contact with the negative with the arc lamp placed 
at a distance of 4 feet. Exposure time will vary 
from 2 to 6 minutes, depending on the thickness of 
the coating and the age of the solutions. 

g. Developing Plate. Remove the plate from the 
vacuum frame and clamp it on top of the work 
table. Be sure that the table is covered with clean 
paper larger than the pressplate. Using a paper 
pad, wipe the image developer over the entire 
plate to develop it for not less than 1 minute. 
When developing, use adequate pressure to insure 
that the lithographic image is a dark color of rela- 
tively high opacity. Wipe off the excess developer 
with a clean cheesecloth pad. Place the plate in the 
sink and wash off remaining excess developer. 
Apply a thin coating of gum arabic solution (2 
Baume) and dry. The plate is now ready for the 
press. 

7-6. Registration 

a. Simple Layout. Registration for a one-flat, 
one-color layout is a relatively simple matter of 
alining the gripper edge of the layout flat with the 
gripper edge of the plate. The procedure generally 
is as follows : 

(1) Center the plate, light-sensitive surface 
up, on the rubber blanket of the vacuum frame. 

(2) Use a rule to locate the center of either of 
the two long sides of the plate. This side is desig- 
nated the gripper edge. At the center of the grip- 
per edge scribe, or mark with a sharp pencil, 'a 
short line perpendicular to the edge. 

(3) Place the flat over the plate with the neg- 
ative emulsion side in contact with the plate. Aline 
the perpendicular side of the gripper notch with 
the line just scribed, and the gripper edge of the 
flat with the plate gripper edge. 

(4) Close the vacuum frame and move it into 
position for exposure. 
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b. Multiple "Burn". Frequently, a number of 
separate negatives must be exposed on the same 
plate to print in the same color. This is generally 
true in topographic work, where the color separa- 
tions may include scribed, film, and peel-cote nega- 
tives, all printing in the same color, and four or 
five exposures may be necessary to make one plate. 
In other lithographic work, separate halftone and 
line drawings may be combined on the same plate, 
or the same or separate negatives may be exposed 
successively by step-and-repeat or other combina- 
tion methods (sec III, ch 6). These are called 
"multiple burns" and require very precise regis- 
tration techniques. The pin register method pro- 
vides reliable and accurate positioning of more 
than one negative on the same plate, and insures 
accurate registration of several plates printing in 
different colors on the same paper. The method 
generally is applied as follows : 

(1) Use the pin register board to punch holes 
in the plate or plates, to correspond to the punched 
holes or the attached hole tabs on the flats (para 
6-11). 

(2) Place a pin in each of the holes in the 
plate. A small piece of tape across the pin head will 
prevent it from slipping out while the plate is 
being handled. 

(3) Position the plate at the center of the 
vacuum frame. Place the first flat over the plate, 
emulsion side down, aligning the holes in the flat 
over the pins in the plate. 

(4) Close the frame and turn on the vacuum 
pump. After the vacuum pressure has been built 
up and before exposure, visually check to be sure 
that the negative flat has not slipped from the 
pins. (This can result in a registration error.) 

(5) Use the normal procedure for making the 
exposure. 

(6) Open the frame and remove the flat. 

(7) Place the second flat, for the particular 
color being copied, over the pins and repeat (4), 
(5), and (6) above. 

(8) Continue this procedure until all of the 
flats of that color have been exposed onto the 
plate. 

(9) Develop the plate in the normal manner. 

(10) The preceding steps are repeated for 
each color to be printed. 

7-7. Color Proofs (Rub-On Method). 

a. General. Before the press plates are made for 
the final reproduction of a map, the color-sepa- 
rated drawings are carefully edited to insure that 



all detail is complete and correctly symbolized, and 
that there are no overprints or mis-registration of 
colors. The edit is usually made on a composite 
color proof, prepared by the reproduction unit. 
Each of the negative flats is exposed, in sequence, 
onto a sheet of white plastic, sensitized for each 
exposure with the appropriate color coating. 

(1) If the flats containing the black printing 
detail are to be exposed first, the plastic sheet is 
given a light-sensitive coating containing a black 
dye. The black flat or flats are exposed and devel- 
oped. The black lines or areas remain on the plas- 
tic sheet and the remainder of the sheet is washed 
clean. 

(2) The plastic sheet is then recoated with a 
light-sensitive emulsion containing dye of the next 
color to be exposed. This color flat is registered 
and exposed. The second exposed coating is devel- 
oped. 

(3) This process is repeated for each remain- 
ing color and the end result is a proof sheet with 
all detail in the correct map colors. The map edi- 
tors or any other interested persons use this proof 
to check the map content before the lithographic 
plates are made. Corrections are made on the neg- 
atives before printing. 

b. Equipment and Materials. The following ma- 
terials and items of equipment are used in the 
color-proofing process : 

(1) Vacuum frame and arc lamp. 

(2) Cloth pads. 

(3) Bleached cheesecloth. 

(4) SL 100 lacquer. 

(5) Proof -cote clear base solution. 

(6) Coating solutions in all required colors. 

(7) Running water. 

(8) Ammonium hydroxide. 

(9) Pumice powder. 

(10) White polyvinyl chloride sheets (24" x 
30"). 

(11) Registration studs or dowels. 

c. Procedure. Color proofs are made on opaque 
white polyvinyl chloride sheets that are relatively 
free from surface defects. To prepare a color 
proof, the plastic sheet must first be punched to 
match the set of registered reproduction negatives 
to be proved, and coated with lacquers to prepare 
the surface. It is then sensitized with a color coat- 
ing, registered to the flat or flats to print in that 
color, exposed and developed. The lacquers which 
prepare the surface of the plastic are applied only 
once; the sensitive color coatings, exposure, and 
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of light. The completed engraved negatives are 
used to make the various press plates, without the 
intervening camera step necessary for inked blue- 
line color separations. TM 5-240 describes the col- 
or-separation process in detail. 

c. Coated Plastics. The coated plastic scribing 
material is commercially produced and is available 
through normal supply channels. One side of the 
film has an orange or rust-colored translucent 
coating with a dull silken finish, on which the neg- 
ative image is placed. The platemaker sensitizes 
the coating, exposes it to the master negative of 
the compilation, and then develops the image. 

(1) The plastic base material is dimensionally 
stable, to maintain accurate scale and registra- 
tion ; transparent, to permit sharp reproduction of 
detail ; light and reasonably flexible, for easy han- 
dling ; and tough and durable, for future revision 
work or printing. Vinylite, dyrite, and mylar meet 
these specifications for scribing plastics and are 
commonly used by military topographic units for 
color separation. 

(2) The coating serves as the medium upon 
which the compilation image is printed, and al- 
though it is visually translucent, it is actinically 
opaque, that is, it prevents the passage of light. It 
is tough, yet flexible, and soft enough to permit 
easy scribing. It must adhere tightly to the base 
material, so that sharp angles and closely parallel 
lines may be cleanly scribed. 

d. Chemical Solutions. The following chemical 
solutions are needed for the various steps of sensi- 
tizing and fixing negative images on plastic : 

(1) Blueline sensitizer. 

Solution A Potassium ferri cyanide 2 oz 

Water 12 oz 

Solution B Ferric ammonium critrate 4 oz 

Water 12 oz 

Solution C Egg albumin flakes 16 oz 

Water 60 oz 

bring to a ba'ume" of 3. 

Mix equal parts of A, B, and C and strain through 
cheesecloth before using. 

(2) Blueline fixer. 

Phosphoric acid 6 oz 

Water 1 gal 

or 

Nitric acid 1 oz 

Water 2% qt 

(3) Censitizers for other colors. The stock so- 
lutions for sensitizing color proofs (para 7-7) 
may also be used for sensitizing coated plastics 
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(4) Reclaiming solution. 

Ammonium hydroxide 
Water 



. . . 3 oz 



^ e. Procedure for Applying Black Rub-On Coat- 
ing. 

(1) Place a sheet of scribe-coated plastic, 
coated side up, on clean paper on a work table and 
clamp to prevent slipping. 

(2) Pour a pool of approximately 11 1 i ounces 
of blackline sensitizer solution in the center of the 
sheet. Spread the sensitizer evenly over the surface 
of the sheet, using a lint-free pad to coat the plas- 
tic surface. Wipe with a cheesecloth ball, with long, 
sweeping strokes from top to bottom and from left 
to right. No pressure is required other than the 
weight of the cheesecloth. When the coating begins 
to show dry streaks, stop rubbing and complete 
the drying with the aid of an electric fan. 

(3) Place the completely dried sheet, coated 
side up, in a vacuum frame, place the master nega- 
tive to be exposed over the plastic with the image 
wrong-reading and expose with the carbon arc 
lamp. The image is processed in reverse on the 
scribecotes so that after engraving, they may be 
used as final reproduction negatives. Punch and 
stud methods of registration are used to insure 
that the image is in the same relative position or 
each plastic of the set. 

(4) After exposure, place the sheet of mate 
rial, coated side up, in a large sink. Flush the ex 
posed side profusely with tap water using a spra; 
attachment on a hose. Pour a weak ammonia solu 
tion (1.0 oz ammonium hydroxide to 1.0 ga 
water) over the sheet and allow it to stand for ; 
few seconds. Spray the sheet again with watei 
Clean out the nonprinting areas with a cellules 
sponge until all unexposed coating is removed. B 
careful not to use too much pressure, since thi 
will remove the colored image. Then blot the she* 
on newsprint or other clean paper. 

(5) When the plastic sheet is thoroughly dr; 
make an image adhesion test to determine whethc 
the image adheres to the base material. To rnal 
the test, stick a 2-inch strip of pressure-sensitr 
tape to the image and remove it with a quick pu 
If any part of the image adheres to the tape, tJ 
image is unsatisfactory for production work. 

/. Procedure for Applying Blueline Rub-( 

Coating. The procedure followed in applying a tr 
blueline coating to scribe-coated plastic is abc 
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the same as when applying the black coating. The 
sensitizing solution and the fixer are different, 
however (d(l) and (2) above). Pour the blueline 
sensitizing solution onto the center of the sheet ol 
scribe-coated plastic and spread it evenly over the 
sheet with a pad, then smooth with a ball of cheese- 
cloth. Expose it in the vacuum frame in the 
same manner as described in the preceding sec- 
tion. Remove the plastic sheet from the vacuum 
printing frame and place it in a tray containing 
the acid fixer solution. This solution "sets" 
(stains) the image and intensifies it. Darker im- 
ages are easier to see on the coated plastic, and 
will not affect the plate, since light will only pass 
through the engraved lines. Bathe the plastic sheet 
in the acid fixer. The plastic should "set" in about 
30 seconds. Then remove it and wash it thoroughly 
under running water until all acid has been re- 
moved. Be careful not to touch the image until 
after it has dried because it will smear or pull 
away from the plastic base. 

g. Reclaming of Coated Plastic Material If the 
blueline image produced is imperfect or unsatis- 
factory, the sheet may be reclaimed before it dries 
by placing it in a tray containing the reclaiming 
solution (<f (4) above) for 3 minutes. Then rub the 
surface vigorously with cotton until the blueline 
image disappears. A slight trace of the image re- 
maining will not interfere with subsequent opera- 
tions. After the sheet is flushed with water 'and 
dried, it may be reused. 

h. Multiple-Color Scribing Plastics. Ocassion- 
ally, the photomapping section requires that two 
separate images be placed on the same plastic in 
different colors. This is usually done when part of 
an existing map is to be revised from new sources. 
The new detail is superimposed on the old image 
in a clearly contrasting color, and the photomap- 
per can scribe the revised information to the ex- 
tent required, and make necessary adjustments to 
effect a satisfactory tie-in to the old detail, because 
both images are visible and clearly distinguisha- 
ble. To process coated plastics with two different- 
colored images, the platemaker follows a proce- 
dure very similar to that used in making composite 
:olor proofs. He sensitizes the plastic for the color 
)f the basic image, then exposes and develops 
hat image. He resensitizes the plastic for the 
econd color, exposes the revision copy, and devel- 
ps that image. Accurate registration of the two 
mages is critical in this type of processing. 

-9. Processing Blueline Images for Pen-and- 
ink Drafting 

a. General In the mapping field, scribing on 
-12 



plastic, as described in paragraph 7-8, has almost 
completely supplanted pen-and-ink drafting of 
blueline images on paper to produce color-sepa. 
rated copy for reproduction. The limited amount 
of inking still performed by topographic person- 
nel is usually with plastic-solvent ink on the same 
vinyl plastic used, for coated plastics. In other 
military printing, however, copy preparation per- 
sonnel may require positive blueline images on 
paper for various purposes, such as selective 
copying of certain parts of a drawing, simplifica- 
tion of an illustration, or color separation. Blue- 
lines on paper are inked in positive form, and film 
negatives must be prepared from them to make the 
lithographic plates. Consequently, the blueline 
image processed by the platemaker must be light 
enough so that it won't photograph, yet dark 
enough so that the draftsmen can clearly delineate 
the desired detail. This requires the use of either 
bleach or intensifier, as needed, to adjust the color 
of the processed image. 

b. A good quality white paper, with a .slightly 
grained surface and a reasonable amount of stabil- 
ity, such as bristol board, strathmore, or cloth- or 
metal-mounted paper, should be used. The chemi- 
cal sensitizing solution is weaker than that needed 
for bluelines on plastic, since a dark image is not 
desired. The egg albumin mixture, which servos to 
bond the sensitizer to the surface of the coated 
plastic, is omitted when processing on paper, be- 
cause the paper readily absorbs the coating. 

c. The chemicals needed for processing bluelines 
on paper are as follows : 

Stock Solution A Potassium ferricyanido 120 grains 

Water ,'{() oz 

Stock Solution B Ferric ammonium 

citrate ... . 110 Drains 

Water 30 02 

Sensitizer . . Solution A . _.. ... . 1 part 

Solution B 1 part 

Intensifier ....__ Ammonium bichromate \i oz 

Water 30 O z 

Bleach Ammonium hydroxide ,'i oz 

Water 1 pal 

or 

Oxalic acid 2 oz 

Water 1 g-al 

d. Procedure. Apply the sensitizer by pouring a 
small pool of the solution on the paper and spread- 
ing evenly over the surface with a paper pad. 
Apply light pressure to avoid streaks and bubbles. 
Fan-dry the paper in subdued light. When it is 
completely dry on both sides, the sensitized paper 
is exposed to the master negative, emulsion-to- 
emulsion, in the vacuum frame, with the image 
right-reading. The arc lamp should be about 36 



inches from the surface of the glass. The length of 
the exposure depends on the intensity of the light 
and the density of the negative. To develop the 
image, rinse under clear water for about 1 minute. 
If the image is too light, it may be darkened by 
flushing the intensifier solution over the blueline. 
If the image is so dark that it may photograph, it 
should be lightened by flushing the bleach solution 
over the copy. 

7-10. Brushsurfacing Lithographic Plates 

a. General. At one time, graining press plates 
was an important part of a platemaker's job, since 
the smooth surface of the metals then in use did 
not retain water unless they were mechanically 
roughened. The bulky, heavy, marble-graining 
equipment formerly used was replaced by the 
lighter, smaller brush-surf acers, which produced a 
finer-grained surface in less time and with fewer 
personnel. The widespread use by military repro- 
duction units of grainless presensitized plates, 
chemically treated to retain water, has all but 
eliminated the need for graining lithographic 



plates, except to reclaim used plates for additional 
processing. Both presensitized and wipe-on plates 
can be reclaimed by this method. After the old 
image is removed, the plates must be retreated 
with protective silicate coating, and then resensi- 
tized by the wipe-on methods described in para- 
graph 7-5. 

6. Equipment. 

(1) The brush lithographic plate surfacing 
equipment consists of a conventional hand oper- 
ated floor waxer with twin counterrotating 
brushes, and a plate holder (fig. 7-7 and 7-8). The 
plate holding device will fit into a standard size 
processing sink. Two separate weights, each 
weighing 2i/> pounds, are furnished with the 
waxer and may be attached when more bearing on 
the plate is required. A grounded wire should be 
attached to the cover plate screw of the plug re- 
ceptacle prior to operating the machine. The plate 
holding device is made of aluminum and holds a 
standard lithographic press plate. 

(2) The equipment requires no special servic- 
ing prior to operation. Operating and maintenance 
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Figure 7-7. Brush-surfacing machine. 
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Figure 7-8. Plate holding device. 
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f . Brush-Surfacing Operation 
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Figure 7-10. Brush-surfacing press plate. 

d. Maintenance of Equipment. No special tools 
are required for maintenance of brush-surfacing 
equipment. Lubrication of the machine should be 
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performed according to the manufacturer's in- 
structions. In most cases, this will be the addition 
of grease in the gear boxes. At the end of each 
day's use, the brushing equipment should be 
cleaned thoroughly to remove all traces of pumice 
powder. Brushes should be removed and washed 
with water. Particular attention should be paid to 
the underside of the machine where pumice may 
accumulate. The shafts to which the brushes are 
attached should be wiped dry and a light coating 
of oil applied. The sink in which the surfacing is 
done should also be cleaned and flushed out thor- 
oughly. Once each week inspect the electrical cord 
for cracks or breaks and repair if necessary. In- 
spect the motor unit weekly and remove any 
pumice powder or dirt. The nylon brushes should 
be inspected periodically for bristle wear. The an- 
ticipated lifespan of a nylon brush is approxi- 
mately 200 small aluminum plates. This lifespan 
varies according to method of use, maintenance 
practices, bearing on the plate, and other factors. 
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CHAPTER 8 
OFFSET PRESSES AND OFFSET PRINTING 



Section I. INTRODUCTION 



8-1. General 



a. Offset photolithography is based on the com- 
bined talents of many people: camera and film 
makers, photographers, artists, chemists, plate- 
makers, press manufacturers and pressmen. But 
the heart of the process, which actually produces 
the printed lithograph, and for which the other 
phases are preparatory, is the offset press and its 
operation. 

b. There are many kinds and sizes of presses, 
and those that are available to each printing plant 
determine the nature of the preceding phases 
which prepare material for printing. Presses are 
categorized by size, model, a'nd maker ; as single or 
multicolor; as rolled-fed or sheet-fed; and by 
whether they print on one or both sides of the 
paper in a single press run. 

c. The presses used by military printing plants, 
while they vary in size, model, and maker, are 
almost all of the single-color, sheet-fed type, print- 
ing on one side of the paper. The ATF Model DP 
(also called the Chief 29) is the standard offset 
press in Army topographic units, and is the one 
used in the mobile vans (fig. 8-1). It can accom- 
modate a maximum paper size of 22 ] /j by 30 
inches, and a minimum paper size of 11 by 17 
inches. The Harris LXG, (fig. 8-2) which is used 
in some printing plants, has a maximum paper 
size of 23 by 30 inches, and a minimum paper size 
of 9 by 12 inches. 

d. Other offset presses, the much larger Harris- 
Seybold Model 145A LUD Offset Press, which 
handles a sheet size of 35 by 45 inches, and the 
Model 149 LUN, are not covered in this manual. 
These presses are used only in base topographic 
reproduction units. There is usually one of these 
units in each theater of operations. 

e. The general principles governing the opera- 
tion of offset lithographic presses are illustrated in 
this chapter by specific references to the ATF 
Model DP press. Although the principles remain 
the same, the details of operation and maintenance 



of other presses may differ somewhat from those 
described in the following paragraphs. In all 
cases, the press operator should refer to the opera- 
tion and maintenance manuals or the manufactur- 
er's instructions for each particular make and 
model of press he will use, and should be thor- 
oughly familiar with the location and function of 
the controls and safety devices on each model. 

8-2. Safety 

Since the presses contain many exposed moving 
parts such as rollers, gears, chains, and sprockets, 
great care must be exercised during operation to 
prevent serious accidents. The following safety 
regulations should be adhered to at all times. 

a. Fatigue jackets or shirts, if worn, shall be 
worn inside the trousers with sleeves rolled up 
above the elbows. 

b. Remove all rings and jewelry from the hands 
and any dog tags or necklaces from the neck. 

c. Keep tools, rags, chemicals, and solvents in 
the spaces provided in a neat and orderly fashion. 

d. Never use rags or sponges on a running 
press. 

e. Make no adjustments on a running press. 

/. Deposit all wastepaper and rags in their 
proper receptacles. 

g. Keep the floor absolutely clean at all times. 
Use a solvent to clean floors. DO NOT WAX. 

h. Safety controls must be on SAFE when the 
press is not running, and when making adjust- 
ments within the press. They must be taken off 
SAFE by the same person who put them- on. 

i. Do not allow plate etch or gum arabic to re- 
main in contact with the skin for prolonged peri- 
ods of time. 

/. Wipe up all spilled liquids immediately. 

k. Read and obey all safety regulations within 
the pressroom. 
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Figure 8-1. ATF Model DP (Chief 29) viewed from the operator's 
side and showing delivery end. 



83. Lubrication 

An offset press needs periodic lubrication to pre- 
vent excessive wear on the parts. Some parts are 
lubricated with oil, others with grease or gear 
compound. It is necessary that oiling be done each 
day, because oil drains from the bearings and 
other parts if the press stands idle overnight. 
When any part of the press is lubricated, the press 
is stopped and the safe switches turned to the 
SAFE position. The operator should remain con- 



stantly alert and safety conscious while lubricat- 
ing the press. Lubrication instructions for the 
AFT Model DP Press are contianed in Lubrication 
Orders LO 5-6021-1 and LO 5-6021-2. Lubrica- 
tion instructions for other model presses are con- 
tained in the pertinent manufacturer's mainte- 
nance manual. 

8-4. Offset Press Terminology 

Before any operations are attempted, it is impor- 
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Figure 8-2. Harris LXG Press. 



taut to learn and understand the basic termiijol- 
ogy which identifies the parts of the press and the 
assemblies which are necessary to each part of the 
printing cycle. 

a. Figure 8-3 illustrates the basic terms used to 
locate oneself with relation to the press: 

(1) Feeder end where the paper is fed into 
the press. 

(2) Delivery end where the finished printed 
sheets of paper are stacked by the press. The 
pressman usually stands here while the press is 
running. 

(3) Operator's side where the controls to 
operate the press are located. These controls are to 
the right of the pressman when he is at the deliv- 
ery end of the press. 

(4) Gear, or flywheel side. where the gears 
necessary for the operation of the press are located. 



These gears are to the left of the pressman when 
he is at the delivery end of the press. 

6. The operation of the offset lithographic press 
may be divided into two basic cycles, the printing 
or image cycle, in which the image is transferred 
from the plate to the blanket cylinder, and the 
paper cycle, in which the paper is moved from the 
feeder pile, through the press to receive the image 
from the blanket cylinder, and is then stacked at 
the delivery end of the press (fig. 8-4) . The major 
parts and assemblies which accomplish these 
cycles are as follows : 

(1) Printing cycle: 

(a) Dampening assembly. The dampening 
system maintains a supply of dampening solution, 
usually water with various chemicals added, to 
keep the nonprinting area of the plate wet. This 
repels the ink. The dampening assembly must be 
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WHEN MAKING ANY REFERENCES TO THE SIDES AND 
ENDS OF THE PRESS USE THESE TERMS ONLY. 

Figure 8-3. Orientation terminology. 



put against the plate before the inking assembly to 
keep the plate clean. 

(b) Inking assembly. The purpose of the 
inking system is to take the ink from the fountain 
and move it through a roller system and deposit 
the ink in a thin, even film onto the image of the 
plate. The rollers break up the ink particles and 
spread the ink out in the necessary thin film re- 
quired for printing. 

(c) Plate cylinder. This cylinder, on which 
:he plate is mounted, is the top cylinder. When the 
)reHS h in operation, the plate cylinder is in 
tontact with the dampening assembly, the inking 
issembly and the blanket cylinder. 

(d) Blanket cylinder. The blanket cylinder 
eceives the ink image, in reverse, from the plate 
nd transfers it to the paper carried by the impres- 
ion cylinder. 



(2) Paper cycle. 

(a) Feeder board assembly. This assembly 
separates the sheets of paper and moves them, one 
by one, down the feed board or conveyor to the 
impression cylinder. 

(b) Impression cylinder. The impression 
cylinder is the bottom cylinder and is in contact 
with the blanket cylinder during the printing 
cycle. This cylinder is adjustable for pressure 
against the blanket cylinder. The paper is held on 
this cylinder to receive the image from the blanket 
cylinder. 

(c) Skeleton cylinder. The skeleton cylin- 
der drives the feeder and dampening assemblies; 
it also guides the printed sheet from the transfer 
point to the delivery board. 

(d) Delivery pile assembly. This assembly 
receives and stacks the completed printed sheets. 
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Figure, 8-4. A schematic diagram of a, typical offset press. 



Section II. CONTROLS 



8-5. Introduction 

The controls system consists of a series of buttons 
or similar manual or automatic controls used to 
start, run, vary the speed of, and stop the press. 
The buttons are set in control boxes or panels lo- 
cated on the press where they can be reached con- 
veniently by the operator. For the location of the 
controls on the ATF Model DP press, see figure 
8-5. 

8-6. Nomenclature Relating to Control of the 
Press 

The following tabulated list describes the parts 
which provide the controls for the ATF Model DP 
press, and their specific functions (figs. 8-5 and 
8-6). Controls on other presses may vary some- 
what in location and appearance, but in general, 
will have similar functions. 



Part 



Function 



Stop button 



Jog, safe, run button. 
Start button. 



Used to stop the press. After the 
stop button is pushed, the press 
will continue to turn, making 
three to six revolutions before 
coming to a complete halt. 

If the arrow on the button is 
pointing to the jog position, the 
press can be jogged or inched 
by pressing the start button lo- 
cated immediately below the 
jog, safe, run button. 

If the arrow is pointing to "safe", 
all power to the press is discon- 
nected. 

If the arrow is pointing to "run" 
and the start button is pushed, 
the press will begin running 
continuously. 
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Figure 8-6. Mechanical variable speed control. 



Section 111. FEEDER ASSEMBLY 



88. Introduction 

The feeder assembly on an offset press is that part 
of the paper-handling cycle which separates each 
sheet of paper, positions it, and passes it into the 
printing cycle. The feeder assembly consists of 
two subassemblies. The first is the feeder board 
with its related sheet handling devices, such as the 
air blast mechanism (fig. 8-7), which "floats" the 
top few sheets up from the rest of the pile of 
paper stock, and the sucker mechanism (fig. 8-8), 
which picks up the top sheet and moves it for- 
ward. The second subassembly is centered about 
the conveyor board with its related sheet-trans- 
porting equipment and sheet-positioning or regis- 
tering guides, such as illustrated in figure 8-9. 

89. Nomenclature for Feeder Assembly 



Part 



Function 



Feeder board Holds the paper stock to be run 

through the press. The feeder 
board rises automatically and 
allows the sheets to be fed into 
the press continuously. It may 
also be raised or lowered man- 
ually to permit loading of 
paper stock (fig. 8-7). 
Used to raise or lower the feeder 

board manually (fig. 8-10). 
Used, along with the front pile 
guide bars and the corner 
brackets, to hold the stock in 
a neat pile for feeding (fig. 
8-7). 



Feeder board elevat- 
ing handwheel. 

(.-shaped pile guide 
bars. 



Part 



Function 



Front pile guide bars _ 



Sheet separators 



Pile height governor 



Corner brackets 



Tail weights 



Air pump 



Air blast adjustment 
knobs. 



Air blast nozzles 



Used, along with the L-shaped 
pile guide bars and the corner 
brackets, to hold the stock in 
a neat pile for feeding (fig. 
8-7). 

Steel spring- fingers located on 
the inside edge of the front 
pile guide bars. They help to 
prevent more than one sheet 
from feeding into the press at 
a time (fig. 8-7). 

Regulates the height of the top 
of the pile as it is rising auto- 
matically (fig. 8-11). 

Used, along with the tail weights, 
to told the stock against the 
pile guide bars (fig. 8-11). 

Used, along with the corner 
brackets, to hold the stock 
against the pile guide bars. 
They keep the sheets from 
floating back when the airblast 
is turned on (fig. 8-11). 

Used to provide both airblast 
and suction to enable the air- 
blast mechanism and the suc- 
tion mechanism to function 
(not illustrated). 

Used to increase or decrease both 
the overall airblast (large 
knob) and the airblast at the 
individual nozzles (smaller 
knobs) (fig. 8-12). 

Used to "float" the top few 
sheets up from the rest of the 



Part 



Function 



Part 



Function 



Wale floating side 
nozzles. 



Suckers 



Sucker bar 



Air suction lever feed- 
er valve. 



Suction control 

Conveyor tapes 

Pull-in wheels 



Two-sheet choke or 
caliper. 

Sheet flattener bar, or 
drop bar. 

Front guide bar or 
head stop shaft. 



Gripper edge sheet 
guides or head stop 
shaft sheet guides. 

Front guides or head 
stops. 



Under tongues 



Gripper (on impres- 
sion cylinder). 



Side guides 



Sheet guards 



sheet pile so that the suckers 
can grasp the top sheet and 
move it forward (fig. 8-7). 
A patented type of "floating" 
nozzle which adjusts itself auto- 
matically to the top of the pile 
(fig. 8-7). . '-_ 

Used to pick up ' the top sheet 
and carry it forward to the 
point where the pull-in wheels 
and conveyor tapes carry it 
forward (fig. 8-8). 

The mounting for the suckers, 
located at the front edge of 
thesheet pile (fig. 8-8). 

Must be closed, with " air pump 
turned on, for the suckers to 
function (fig. 8-13). . 

Used to vary the amount of suc^ 
tion (fig. 8-14). ' .- 

Used to carry the sheets down 
the conveyor board to the front 
guides (fig. 8-15 ) s . 

Used to grasp the sheet when it 
is released by the suckers and 
move it forward onto the con- 
veyor board (fig. 8-15). 

Prevents two sheets from going 
down the conveyor board si- 
multaneously (fig. 8-15). 

Used to keep th<j sheet from 
buckling while being pushed by 
the side guide (fig. 8-9). 

Used to hold and position the 
front guides (or head stops) 
and the head stop shaft sheet 
guides (fig. 8-9). 

Used to hold down the front edge 
of the sheet to insure that no 
grippers fail to grip the heet 
(fig. 8-9). 

Used to stop the sheet and posi- 
tion it before it is transferred 
to the impression cylinder 
(fiff. 8-9). 

Used in conjunction with the 
front guides to support the 
sheet and keep it from slipping 
under the guides (not illus- 
trated). 

Used to carry the sheets past the 
printing pressure point and 
then release them to the de- 
livery assembly (fig. 8-9). 

Used to insure that every sheet 
is printed in exactly the same 
lateral position (fig. 8-9). 

Used to keep the sheets fiat as 
they travel down the conveyor 
board and to prevent them 
from jamming against the 
side guide or the sheet flat- 
tener bar (fig 1 . 8-9). 



Register wheels 

Rider balls 

Brushes 



Used to prevent the sheets from 
bouncing back from the front 
guides (fig. 8-16). 

Used to help maintain registra- 
tion (fig. 8-16). 

Used to help maintain registra- 
tion (not illustrated). 



8-10. Operational Instructions 

a. Loading Feeder Board. 

(1) Creasing first sheet. When preparing to 
load paper stock on the feeder board, take a single 
sheet of the stock to be run and fold it exactly in 
half with the crease running along the short di- 
mensions of the sheet. Note that the top of the 
feeder board has three small etched lines a 
center line and left and right lines I/Q inch apart 
extending in from the edge of the board closest 
to the press mechanism. Place the creased sheet on 
the feeder board with the center crease !/ inch off 
the center of the feeder board. Whether the crease 
in the sheet is alined with the left line or the right 
depends on which side guide is to be used to aline 
the sheet laterally just before it receives its im- 
pression. If the side guide on the operator's side of 
the press is to be used, which is the normal proce- 
dure when printing maps on one side of a sheet 
only, aline the crease in the sheet with the etched 
line on the operator's side of the center line. 

(2) Setting fomvard pile guides. After posi- 
tioning the folded sheet on the feeder board, bring 
in flush against the sheet the L-shaped pile guide 
bar on the side guide side (fig. 8-7). Bring the 
other L-shaped bar in and set it approximately -fa 
inch from the edge of the sheet on the opposite 
side. The front pile guide bars normally need not 
be moved. They merely help keep the front edges 
of the sheets alined. Take care that the corner pile 
guide bars are not set too tight against the pile for 
they will bind the sheets, causing poor feeding and 
registration troubles. 

(3) Winding and jogging stock. Stock that is 
to be placed on the feeder board must be winded 
and jogged. This consists of first, fanning the 
stock so that air can enter between the sheets, 
permitting the top sheet to separate easily from 
the pile ; and second, straightening the pile so that 
each sheet will be carried down the conveyor 
board over the same path, helping to insure accu- 
rate register. The stock is best handled in lifts of 
about 100 sheets. The corners of the stock may be 
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Figure 8-8. Sucker action. 



lems are encountered. Tighten the knurled screw 
and locking nuts in order to retain the desired set- 
ting. When feeder troubles occur, check the pile 
height governor first. 

(6) Setting rear pile yuides (fig. 8-11). Com- 
plete the loading of the feeder board by setting the 
corner brackets and tail weights. These push the 
entire pile lightly forward against the front pile 
guide bars. Do not set the corner brackets and tail 
weights too tight because they will bind the 
sheets, causing feeder troubles. 

6. Adjusting Air Blast and Suction Mechanism. 
(The procedure varies slightly among different 
models of presses.) 

(I) Adjusting air blast mechanism. Locate 
the air pump, the controls for the air pump and 
the air blast adjustment knobs or knurled screws. 



The knobs on the ATF Model DP (fig. 8-12) oper- 
ate in the following manner : one complete revolu- 
tion brings the adjustment back to the same place. 
There are one large and three small knobs. The 
large knob controls the overall amount of air blast, 
one of the small knobs controls the side air nozzle, 
and the other two small knobs control the three 
front air nozzles. All the air blast nozzles are ad- 
justable for height and lateral positioning. Adjust 
the nozzles for the width and length of the pile to 
be run through the press. See that all locknuts are 
tightened after making the necessary adjust- 
ments. 

(2) Adjusting suction mechanism. 

(a) Space the suckers across the sucker bar 
to conform to the size of the stock to be run. Exer- 
cise care when positioning the suckers so that they 
do not contact other parts of the feeder mecha- 
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OPERATOR'S SIDE OF THE PRESS 




H-10. Ilandtvhccl for manually raising and lowering feeder board. 



nism while the press is in motion. Do not position 
the suckers over the conveyor tapes, as some 
weights of stock will not have sufficient clearance 
between 1he tapes and the suckers. Check all posi- 
tioning and clearances by turning the flywheel by 
hand and observing the motion of the sucker bar 
through a full cycle. 

(b) Two types of suckers are furnished 
with the ATF Model DP press. For heavy stocks, 
rubber suckers are provided. For lighter stocks, 
such as map maper, brass suckers are provided. 
The rubber suckers need no specific positioning. 
The metal suckers must be positioned so that the 
open end of the V-shaped slot in the bottom of 
each sucker is facing the delivery end of the press. 

(c) The amount of suction required for 
best results varies with different weights of stock. 
The suction control is located on the gear side of 



the ATF Model DP press (fig. 8-14). The con- 
struction of the adjustment varies slightly on diff- 
erent press models. However, the principle is the 
same on all presses the smaller the opening, the 
greater the amount of suction at the suckers ; the 
larger the opening, the less the suction. 

(d) In order to pick up sheets from the 
feeder board, suction must be started and supplied 
to the suckers. Start the air pump by pressing the 
blower start button and then close the feeder 
valve, as indicated in figure 8-13, to establish suc- 
tion at the suckers. 

(e) The suction is timed by a cam on the 
gear side of the press. This cam is located just 
below the front edge of the conveyor board. As the 
sucker bar drops, while the press is operating, the 
cam causes a cover to close the suction inlet, pull- 
ing air through the suckers and picking up a 
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Figure 8-12. Air blast controls on ATF Model DP. 
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sheet. When the suckers reach their highest point, 
the cam opens the suction inlet, causing the suck- 
ers to release the sheet. 

(3) Sheet separators (fig. 8-7). The sheet 
separators need not be adjusted until a different 
type of paper stock is used. They are set so that 
the hook on the top of the separator protrudes 
slightly over the top sheet on the pile when the 
airblast is on. Use care when setting the sheet 
separators because they are very easily bent. If it 
is necessary to adjust the separators, make sure 
that the safe switches are in the "safe" position. 
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c. Adjusting Sheet Transporting and Position- 
ing Equipment on Converyor Board. 

(1) Adjusting conveyor tapes and pull-in 
wheels. The tension on the conveyor tapes can be 
varied by adjusting the idler rollers under the con- 
veyor board. This adjustment does not have to be 
made very frequently. The pull-in wheels should 
be set with equal tension or pressure against the 
conveyor tapes so that the sheets move uniformly. 
Unequal pressure between the two pull-in wheels 
will cause the sheets to twist or slow down as they 
pass down the conveyor board. The pull-in wheels 





Figure 8-14. Suction control ATF Model DP. 
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are adjusted by thumbscrews located behind each 
wheel (fig. 8-15). Turning the thumbscrews clock- 
wise will lessen the pressure. The safe switches 
must be in the "safe" position when making this 
adjustment. 

(2) Adjusting two-sheet choke. Set the two- 
sheet choke, or caliper, so that only one sheet of 
the stock being run can pass through at one time. 
On the feeder board side of the two-sheet choke 
are a thumbscrew and locking bar which are the 
means of adjustment. Insert a piece of the paper 
stock being run under the choke. There should be 
no drag on the single sheet of paper as it passes 
under the choke. Turn the thumbscrew counter- 
clockwise to tighten the pressure on the sheet and 
clockwise to lessen the pressure. Then try two 
sheets of paper. They must not be able to pass 
through the choke simultaneously. -Check the press 
to make sure safe switches are in the "safe" posi- 
tion before making this adjustment. 

(3) Adjusting front guide bar. Adjust the 
front guide bar so that it is parallel to the leading 
edge of the impression cylinder and place it in the 
center of its adjustment range before the start of 



every run. Make this adjustment by turning a ho* 1 ' 
izontal screw at each end of the bar. To make tfc e 
adjustment, turn the screws all the way in (cloc#* 
wise) and then out (counterclockwise) two full 
turns. This will set the screws in the center of 
their adjustment range of four full turns, and al9 
make the front guide bar parallel to the leading 
edge of the impression cylinder. Never turn the 
screws out more than four full turns or the im- 
pression cylinder gripper fingers will not grasp 
the sheets properly. To position sheets, the front 
guide bar can be adjusted to make slight changes 
in the gripper margin. This must be done only 
after the plate has been twisted as far as possible 
(para 8-16#(l)), or when the adjustment is very 
small. The gripper edge margin is increased by 
turning the horizontal front guide bar adjusting 
screws in (clockwis.e) and decreased by turning 
the screws out ( counterclockwise) . 
(4) Adjusting front guides. 

(a) Adjustment of the front guides shall be 
made only by a press erector or senior pressman, 
but the following instructions for adjustment are 
presented for the general information of the inex- 
perienced pressman. 
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Figure 8-15. Two-sheet choke or caliper. 
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(&) The individual front guides must be 
adjusted so that they are perfectly parallel with 
each other and with the leading edge of the im- 
pression cylinder. The adjustment for this is 'a 
horizontal knurled screw, located on the feeder 
side ^of each front guide. The minimum gripper 
bite is 3/16 inch, and the maximum gripper bite is 
5/16 inch. Safe switches must be in the "safe" 
position before making this adjustment. 

(c) Each front guide has an adjustment to 
compensate for different thicknesses of stock. It is 
a vertical knurled screw, located at the bottom of 
the guide. This screw adjusts the distance between 
the spring-steel part of the front guide and the 
undertongue. The undertongues are pieces of 
spring steel, mounted on a bar under the conveyor 
board. They fit between the guiding portion of 
each front guide and the surface of the impression 
cylinder. The function of undertongues is to pre- 
vent sheets from sliding under the front guides 
into the impression cylinder gap. They must be set 
to clear the surface of the impression cylinder by 
.005 of an inch. This adjustment must also be 
made by a press erector or senior pressman only. 
The spring steel part of the front guides is 'ad- 
justed to allow the stock being run to pass through 
with about .002 of an inch clearance. The gap be- 
tween the undertongue and the spring steel part 
of the front guide is increased by turning the vert- 
ical knurled screw out (counterclockwise) and de- 
creased by turning the screw in (clockwise). 

(5) Setting side guides. 

(a) When the front guides stop a sheet of 
stock as it is moving forward and hold it until it is 
grasped by the impression cylinder grippers, the 
sheet is then positioned properly for impression in 
one direction, but it is not yet properly positioned 
laterally. This action is accomplished by the side 
guide which pushes the sheet from the side to its 
proper side-to-side position. 

(ft) To set the side guide, feed a sheet from 
the feeder pile to the front guides. First, start the 
air pump; then close the feeder valve; then "inch" 
the press until the sheet hits the front guides and 
the impression cylinder gripper fingers are 14 of 
an inch from closing. At this point, the side guide 
bar will be at the limit of its inward thrust. 
Loosen the vertical knurled screw on top of the 
side guide, move the side guide inward until the 
vertical flange contacts the sheet, and move both 
the guide and the sheet inward % of an inch. This 
is the recommended side guide push. Any more 
than 1/8 of an inch push will buckle the sheet or 
interfere with its travel, while less than Vii f an 
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inch push may cause the side guide to misregister 
some sheets. 

(6) Side guide changeover. 

(a) Two side guides, one on the operator's 
side of the conveyor and the other on the gear 
side, are provided to permit accurate registration 
when printing backup work (i.e., printing both 
sides of a sheet) , although only one side guide is 
used at a time. By switching from one to the 
other, it is possible to register a sheet from the 
same edge when printing on the reverse side. If 
the side guide arm is on the lower stud and the 
spring is on the near stud (fig. 8-17a), the push of 
the side guide comes from the operator's side. 

(&) To change the side guide push to the 
gear side of the press, the following procedure is 
used : Release the spring from the near stud ; re- 
move the pin and keeper from the side guide arm 
and place the arm on the upper stud ; then insert 
the pin and keeper in the same place in the side 
guide arm ; and attach the loose end of the spring 
to the stud on the conveyor board (fig. 8-17b>. 
The side guide will now push from the gear side of 
the press. 

(c) To change the side guide push to the 
operator's side, the reverse procedure is used. 
First, remove the end of the spring from the con- 
veyor board stud. Then remove the pin and keeper 
and place the side guide arm on the lower stud. 
Insert the pin and keeper in the same place in the 
side guide arm and place the spring on the near 
stud. The side guide is now ready to push from the 
operator's side of the press. The safe switches 
must be in the "safe" position when making the 
side guide changeover. 

(7) Adjusting sheet flattener bar. The sheet 
flattener bar, or drop bar (fig. 8-9), located be- 
tween the front guide bar and the side guide bar, 
is timed to drop against the sheet just before the 
side guide pushes it. To set the sheet flattener bar, 
the press must be in the same position as it was 
when the side guide was set (i.e., with the impres- 
sion cylinder gripper fingers Vi in. from closing) . 
On the ATF Model DP the adjustment is made with 
a vertical screw at the end of the bar on the gear 
side. A knurled locknut is provided to lock the 
adjustment. Raise the bar by turning the screw in 
(clockwise) and lower it by turning the screw out 
(counterclockwise). Set the bar to just barely 
touch the sheet. When running very thin paper, 
set the bar slightly lower in order to form a 
trough across the sheet. This trough gives added 
strength to the sheet to help prevent it from buc- 
kling. Do not set the bar too low, however, or it 
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will cause the sheets to slow down and miss the 
impression cylinder grippers. 

(8) Setting sheet guards. The sheet guards 
are raised above the conveyor board and run par- 
allel to the direction of the sheet travel. They are 
adjustable and can be positioned to properly han- 
dle various sizes and types of paper stock. Do not 
position the sheet guards where they could inter- 
fere with the operation of the suckers. Use the 
flywheel to turn the press until the sucker bar is at 
its most forward position; then locate the sheet 
guards. 

(9) Setting register wheels. The register 
wheels must always be adjusted in two ways: 
They must be adjusted by their tension springs so 
they ride against the conveyor tapes with equal 
tension; they must also be adjusted so that they 
barely touch the tail edge of the sheets when the 
sheets are against the front guides. On stock that 
is less than 22 inches long, position the register 



wheels to ride on the inner conveyor tapes. On 
stock longer than 22 inches, position the register 
wheels to ride on the two outer conveyor tapes. On 
stock that is less than 15 inches wide, it may be 
necessary to place an extra set of register wheels 
about 7 inches in front 'of the pull-in wheels to 
keep tension against the sheet during its travel 
down the conveyor board (fig. 8-16). 

(10) Other registration devices. Offset 
presses are commonly equipped with two other de- 
vices to help maintain registration by adding 
weight to the sheet. 

(a) Rider balls can be attached to the sheet 
guards. The rider balls should be positioned above 
the conveyor tapes, or they will slow down the 
sheets. 

(6) Brushes also can be attached to the 
sheet guards. The brushes may be placed wherever 
the operator desires for best results with various 
sizes and conditions of paper stock. 



RIDER BALLS 

REGISTER WHEELS 




Figure 8-16. Register wheels and other registration devices. 
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ilDE GUIDE SETTING 













Figure 8-17. 



Side guide setting for push from 
operator's side. 



Figure 8-1 7 Continued. 



Section IV. DELIVERY ASSEMBLY 



8-11. Introduction 

The delivery assembly on the ATF Model DP 
press is that part of the paper-handling cycle 
which, after the sheets have been carried past the 
printing pressure point by the impression cylinder 
grippers, carries the printed sheets to the delivery 



board by a system of chain-driven, cam-operated 
delivery gripper fingers. In addition, the delivery 
assembly jogs the sheets into a neat, even pile on 
the delivery board, permitting easy, post-press 
handling of the sheets. Figure 8-18 illustrates the 
action of the delivery assembly in a simplified 
sketch. 



DELIVERY CHAIN 




THE PRINTING 
PRESSURE POINT 



SHEET 

^^ 

GRIPPER BAR 



GRIPPER FINGERS 
SKELETON CYLINDER 
Figure 8-18. Delivery assembly (schematic sketch). 
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812. Delivery Assembly Nomenclature 



Part 



Function 



Gripper bars 



Delivery gripper 
fingers. 



Skeleton cylinder 
Sheet stops 



Stripper fingers 
Delivery board . 
Jogger blades _. 



Automatic pile 
receder. 



Manual control 
handle. 



Used to transfer the sheets from 
the impression cylinder to the 
delivery board. Each of the 
gripper bars has nine delivery 
gripper fingers (fig. 8-18). 

Used to grasp the sheet from 
the impression cylinder grip- 
pers and carry the sheet to the 
delivery board (fig. 8-18). 

Used to drive the feeder system 
and the delivery system (fig. 
8-18). 

Used to keep the sheets from 
dropping over the edge of the 
delivery board after they have 
been released by the delivery 
gripper fingers (fig. 8-19). 

Used to strip off any sheets that 
may stick to the delivery grip- 
per fingers (fig. 8-19). 

Receives the sheets when they 
are released from the delivery 
gripper fingers (fig. 8-19). 

Used to keep the pile of sheets 
on the delivery board neat and 
even (fig. 8-19). 

Allows the delivery board to 
lower automatically at a rate 
of speed determined by a pawl 
and ratchet attached to the 
manual handle (fig. 8-20). 

Used to lower (or raise) the de- 
livery board manually (fig. 
8-20). 



813. Operational Instructions 

In contrast to the feeder assembly, which requires 
many small adjustments, the delivery assembly 
operates automatically, for the most part. There 
are no operational adjustments to be made to the 
delivery gripper fingers or gripper bars, nor to the 
skeleton cylinder, nor to the, sheet stops or strip- 
per fingers. Only the jogger blades and the deliv- 
ery board are adjusted or set by the operator in 
normal operations. 



a. Setting Jogger Blades. To set the jogger 
blades, loosen the thumbscrew on the two side 
blades, and move the blades outward so they will 
not interfere with the sheet as it drops down to the 
delivery board. Then inch a sheet of stock through 
the press and allow it to drop to the board. Take 
care that the sheet is positioned directly below the 
point where the delivery gripper fingers release 
the sheet. Inch the press until the blades at the 
back of the delivery board have moved forward 
their maximum distance. This point is reached 
when one -of the gripper bars has just reached the 
upper level on the delivery chain cycle. Then move 
the side blades inward until they contact the 
sheets snugly, and retighten their thumbscrews. 
After making certain that the sheet is touching 
the sheet stops on the front edge of the board, 
loosen the knurled screws on the back jogger bar 
and move the bar forward until its blades come in 
contact with the tail edge of the sheet. Then re- 
tighten the knurled screws on the back jogger bar. 

b. Setting Automatic Pile Receder. To adjust 
the automatic pile receder (fig. 8-20), engage the 
pawl and raise the pawl control handle to the de- 
sired position. The higher the handle is raised, the 
greater the rate at which the delivery board will 
lower. The thicker the stock, the greater the low- 
ering rate at which the delivery board must be set 
The feeder valve must be closed in order to make 
the automatic pile receder operate. 




DELIVERY BOARD 

Figure 8-19. Delivery assembly. 
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CONTROL HANDLE 



MANUAL CONTROL 
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Figure 8-20. Delivery board lowering mechanism. 



Section V. CYLINDER ASSEMBLY 



8-14. Introduction 

The cylinder assembly transfers the inked image 
from the plate to the blanket and then to the 
paper. On the ATF Model DP press, the assembly 
consists of the three main cylinders the impres- 
sion cylinder, the blanket cylinder, and the plate 
cylinder which constitute the "heart" of the 
offset press. The impression cylinder grasps the 
prepositioned sheet at the front guides and carries 
it into contact with the blanket cylinder. Mean- 
while, a plate mounted on the plate cylinder is 
inked and it transfers its image to a rubber blanket 
mounted on the blanket cylinder. The blanket, in 
turn, transfers or "offsets" the image to the sheet 
of paper on the impression cylinder. The impres- 
sion cylinder continues to revolve and carries the 
printed sheet around to the point where the sheet 
is transferred from the grippers on the impression 



cylinder to the delivery gripper fingers on the 
gripper bar. See figure 8-21 for a simplified pres- 
entation of the cylinder assembly. 

8-15. Cylinder Assembly Nomenclature 



I'lU't 



FuiH'tinri 



Plate cylinder 



Plate clamps 



Plate 



Carries the plate and revolves 
so as to bring- it into contact, 
first, with the dampening as- 
sembly; second, with the 
inking: assembly; and, last, 
with the blanket (fig. 8-21). 

Metallic bars attached to plate 
cylinder, used to position and 
tighten the plate. 

Carries the image which, when it 
is inked, makes the impression 
on the blanket (fig. 8-21). 



8-21 



Part 



Function 



Cylinder undercut 



Packing 



Bearers 



Blanket cylinder 

Blanket 

Blanket bar 



Impression cylinder 



Impression trips 



Counter 



Impression cylinder 
adjustment handle. 



A recess of the surface of a 
cylinder relative to its bearer 
ring which allows space for 
the plate or blanket to be 
added plus any packing which 
might be needed (fig. 8-22). 

Sheets of paper placed under a 
blanket or a plate to increase 
the circumference of either 
(not illustrated). 

Steel bands encircling the out- 
side edge of each cylinder and 
used to maintain correct sep- 
aration between cylinder sur- 
faces (fig. 8-22). 

Carries the blanket, bringing it 
into contact, first, with the 
plate, and second, with the 
sheet to be printed (fig. 8-21). 

Carries the image from the inked 
plate to the sheet (fig. 8-21). 

Metallic bars attached to both 
ends of the rubber blanket and 
used to hold the blanket taut 
against the blanket cylinder 
(fig. 8-23). 

Grasps the prepositioned sheet 
at the front guides and car- 
ries it into contact with the 
blanket cylinder (fig. 8-21). 

When they are activated, they 
cause the blanket cylinder to 
move away from the plate and 
impression cylinders. The press 
is then "off impression." Two 
of these are manual. The third 
is automatic and trips the 
press "off impression" should 
a sheet fail to reach the finger 
on the automatic trip at the 
prescribed time (fig. 8-29). 

Records the number of impres- 
sions the press makes while 
it is "on impression" (not il- 
lustrated). 

Used to adjust the pressure be- 
tween the blanket cylinder and 
the impression cylinder to ob- 
tain the correct printing pres- 
sure when printing on various 
thicknesses of stock or when 
the thickness of the blanket 
and packing on the blanket 
cylinder has been changed (fig. 
8-24). 



8-16. Operational Instructions 

a. Cleaning Plate and Plate Cylinder Before 
Mounting Plate. Before a quality job can be pro- 



duced, the plate and all cylinder surfaces and 
bearers must be clean. 

(1) Cleaning plate. 

(a) Cover the working area with clean 
paper and place the plate on it, image side down, 
Use a clean, soft, water-saturated cloth to wipe 
the back of the plate thoroughly. The types of dirt 
most likely to be found on the back of the plate are 
accumulations of gum arable, which get stuck on 
the rear of the plate while the image side is being 
covered with a protective coating of gum, and 
grit, which may get on the back of the plate as it 
is handled by the plate maker. Dirty 'areas, which 
project above the smooth surface of the back of 
the plate, can be found by sliding your hand over 
the plate surface. 

(&) If any. dirt remains after wiping with a 
wet cloth, scrub the dirty area with an ink sol- 
vent and/or pumice powder. The smallest lump of 
dried gum or grain of grit can cause a high spot to 
develop on the plate when it is mounted on the 
cylinder. Such high spots can be the source of a 
great amount of difficulty when the plate is inked 
for printing. 

(c) When using any of these cleaning 
methods, take special care that none of the materi- 
als used injure the image on the plate. Water will 
dissolve the protective gum arable coating on the 
image surface of the plate and allow the metal to 
oxidize. An ink solvent is apt to cause the image to 
lose its affinity for ink. Pumice powder will 
scratch and grind the image and grain off the 
plate if it is not used carefully. Never use a sharp, 
pointed object or scraper of any kind to clean the 
plate, as it will cause low or high spots in the plate 
which create difficulties in printing. 

(d) Wash hands thoroughly after using 
any of the cleaning materials to prevent skin irri- 
tation. 

(2) Cleaning cylinder surfaces and bearers, 
(a) Dirt on the cylinders, like dirt on the 

back of the plates, causes high spots which inter- 
fere with proper contact between the cylinders. 

(&) Most of the foreign matter that ac- 
cumulates on the cylinder is gum arabic and ink. 
Water will dissolve the gum arabic, and cleaning 
solvent will remove the ink. 

(c) Remove rust with oil and crocus cloth, 
Keep a light film of oil on the cylinder and bearer 
surfaces at all times to prevent rust from recur- 
ring. 

b. Packing Blanket and Plate Cylinders, In 
order to obtain good printing, a "squeeze" must be 
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PLATE 



PLATE 
CYLINDER 



RUBBER BLANKET 



PRINTING PRESSURE 
POINT 




BLANKET 
CYLINDER 



IMPRESSION 
CYLINDER 



.015 UNDERCUT 



PLATE CYLINDER 



.071" UNDERCUT BLANKET CYLINDER 

Figure 8-22. Cylinder undercuts. 

developed between the plate and blanket cylinders 
(fig. 8-25) . This squeeze is achieved by overpack- 
ing the cylinders slightly above their bearer diame- 



SHEET ABOUT TO BE PRINTED 
PRINTED SHEET 

Figure 8-21. Cylinder assembly. 



ters. The packing should total .003 inch more than 
the clearance between the cylinder bodies when 
their bearers are in contact. This overpacking is 
often referred to as .003 inch of pressure or 3 
"points" of pressure. 

(1) Cylinder undercuts. Figure 8-22 illus- 
trates the standard undercut on the plate and 
blanket cylinders on the ATF Model DP press. 

(2) Packing cylinders. 

(a) The packing of the cylinders shall be 
done only when the press is stopped and the 
switches are in the "safe" position. The blanket is 
underlay ed with thin sheets of paper (packing) to 
raise it .002 inch above the blanket cylinder bear- 
ers. The plate is packed to .001 inch above the 
plate cylinder bearers. Since the bearers are in 
contact when the impression is "on," this obtains 
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Figure 8-23. Recommended spots for measuring the 

thickness of plate and blanket with a micrometer 

(miking). 





IMPRESSION CYLINDER 
ADJUSTMENT HANDLE 



Figure 8-24- Impression cylinder adjustment handle- 
ATF Model DP. 
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blanket cylinder has an undercut of .071 inch and 
is packed to .002 inch above its bearers, the blan- 
ket and packing together total .073 inch. The plate 
cylinder has an undercut of .015 inch and is 
packed to .001 inch above its bearers. The plate 
and packing together total .016 inch. 

(&) A tolerance of .0015 inch is permitted 
when measuring the packing. This allows for the 
fact that blankets, plates, and packing do not al- 
ways total the thickness desired. When faced with 
this problem, it is better to overpack within the 
tolerance. 

(3) Measuring thickness of blanket and plate. 
Blanket and plate thicknesses vary; therefore, 
they must be measured with a micrometer before 
being mounted on the press. In order to assure 
accuracy and prevent errors owing to low spots, 
the blanket and plate are "miked" in several 
places and an average taken. The micrometer 
should not be placed at the gripper or tail edges of 
the blanket or plate, as the clamps and bars make 
the surfaces uneven and cause false readings. 
Also, the micrometer should not be pushed so far 
onto the material being measured that the mate- 
rial contacts the inside edge of the "micrometer 
frame. This bends the material and causes a false 
reading (fig. 8-23). 

c. Preparing and Mounting Blanket. The blan- 
ket on an offset press is changed far less fre- 
quently than the plate, but, since the plate cannot 
be mounted properly unless a blanket is on the 
blanket cylinder, this section on the preparation 
and mounting of blankets is presented before the 
section on plates. 

(1) Putting clamps or bars on new blanket. 
When clamping a new blanket, several precautions 
must be taken to produce the desired result. 

(a) Scrub the new blanket thoroughly with 
pumice powder and cleaning solvent to remove the 
slight glaze caused by oxidation of the rubber. 

(6) If the blanket has not been punched, 
place a blanket bar, or clamp, across one end of 
the blanket at right angles to the direction of the 
arrow on the canvas side of the blanket. Aline the 
blanket bar evenly with the edge of the blanket. 
Insert a pencil into each hole in the blanket. The 
pencil marks will then correspond exactly with the 
holes in the blanket bar. Follow the same proce- 
dure on the other end of the blanket. Make certain 
that the second bar is parallel to the first. Then 
remove the blanket bars and punch in or cut out 
all of the indicated holes. Cut the holes cleanly 
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Figure 8-25. Ovcrpackinff plate cylinder and blanket cylinder. 
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9/16 INCH BLANKET BAR BOLTS 
Fiaure 8-2G. Blanket cylinder assembly. 



because irregular fragments of rubber may cause 
the blanket bar bolts to bind. Attach the bars to 
the blanket. 

(2) Mounting blanket (fig. 8-26). 

(a.) Before working on the blanket or plate, 
remove the cylinder guard. This guard, of course, 
is never removed until the operator has assured 
himself that the safe switches are turned to 
"safe," disconnecting all power from the press. As 
long as this guard remains off, the cylinders can 
be moved only by turning the flywheel manually. 
Power must never be used while mounting a blan- 
ket or plate. 

(6) The blanket is first "miked." Check 
several points, not near the blanket bars, and take 
an average. Select sufficient paper packing to total 
.073 inch when added to the thickness of the blan- 
ket. 

(c) Place one blanket bar on the lower sur- 
face of the gap in the blanket cylinder. Pass three 
9/16 inch bolts through the holes in the blanket 
bar and into the threaded holes in the cylinder 
gap, and tighten the blanket bar to the cylinder. 
Do not force these bolts. If they do not turn freely, 
it may be because they are binding on rubber. If 
they are, the holes in the blanket must be cut 
larger. Care must be taken to start the bolts prop- 
erly in the threaded holes, or misthreading will 
result. 

(d) Turn the cylinder slightly forward by 
hand, until it is possible to insert the packing 
sheets behind the blanket. Then turn the cylinder 
forward three quarters of a revolution until the 
blanket covers the blanket cylinder and the free- 
blanket bar is at the top of the cylinder gap. 

(e) Attach the free-blanket bar to the reel 
rod with the three remaining 9/16 inch bolts. 
Take special care to prevent misthreading 1 these 
bolts. It is best to start the center bolt first. 

(/) Place a 1-inch wrench on the square 
end (operator's side) of the reel rod. A pawl and 
ratchet at the other end of the reel rod will hold 
the blanket tight. Engage the pawl into the 
ratchet and pull the wrench to tighten the blanket 
around the cylinder. Use only the pressure and 
leverage of the hands on the wrench when tighten- 
ing the blanket. Never use a wrench longer than 
the one furnished with the press. 

(g) The tautness of the blanket can be de- 
termined by tapping the surface of the blanket 
between the reel rod and the tail edge of the blan- 
ket cylinder with the finger or some object that 
will not cut or otherwise injure the blanket sur- 
face. 
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(h) When removing the blanket, first re- j 
lease the tension from the reel rod. Then remove : 
the three bolts locking the blanket bar to the reel [ 
rod and turn the cylinder backwards by hand until 
the blanket is off the cylinder. Remove the three 
bolts locking the other blanket bar and the blanket 
from the cylinder. Dispose of the paper packing if 
it has become wrinkled or sticky. 

d. Preparing and Mounting Plate (fig. 8-27) 

(1) Before working on the plate, remove the 
cylinder guard. This guard, of course, is never re- 
moved until the operator has assured himself that 
the safe switches are turned to "safe," disconnect- 
ing all power from the press. As long as this 
guard remains off, the cylinders can be moved only 
by turning the flywheel manually. Power must 
never be used while mounting a plate. 

(2) The plate must be "miked" before mount- 
ing. Check several points, not near the clamp 
edges, and take an average. Select enough paper 
packing to total .016 inch when added to the thick- 
ness of the plate. For instance, one brand of com- 
mercial, presensitized plate averages .006 inch 
thick which means that approximately .010 inch of 
paper packing must be inserted under this type of 
plate. 

(3) Loosen the plate clamps by turning the 
quoin keys counterclockwise and back off the ten- 
sion screws. This permits a maximum amount of 
adjustment when subsequently tightening 1 the 
plate around the cylinder. 

(4) With the image side of the plate out, in- 
sert the gripper edge of the plate as far as possible 
into the top plate clamp. If the plate is not in- 
serted into the clamp the full distance, it is apt to 
go around the cylinder crooked and pull out of the 
clamp when it is being tightened. Center the plate 
in the top plate clamp by lining up the gripper 
center mark on the plate with the scribed center- 
line on the plate clamp. If the top plate clamp does 
not have a scribed center line, center the plate in 
the clamp by alining the right (operator's side) 
edge of the plate with the right edge of the cylin- 
der surface. When the plate is centered, tighten 
the top clamp. Make certain that the clamp is flush 
with the top of the cylinder gap. If the top plate 
clamp is not perfectly alined with the gap, the 
plate will not tighten evenly around the cylinder. 

(5) In order to position the plate around the 
cylinder properly, the impression must be "on". 
To do this, throw the ink motion throw-off handle 
into its "lockup" position, as shown in figure 8-28. 
The handle must .be pulled toward the operator's 
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Figure 8-27. Mounting plate on plate cylinder. 



side and turned a one-half turn to stay in the 
lock-up position. This prevents the ink rollers 
from dropping onto the plate cylinder when the 
impression is "on." Then place a small strip of 
paper under the automatic trip (fig. 8-29) to pre- 
vent the press from coming off impression while 
the plate is being mounted. Now press the "impres- 
sion throw-on lever down. This lever is located 
directly above the feeder valve (fig. 8-13). This 
causes the impression to be "on" as the press is 
turned forward; i.e., the impression linkage arm 
will straighten out and cause the blanket cylinder 
to move into contact with the plate and impression 
cylinder. The blanket cylinder must have a blanket 
mounted on it before the plate can be properly 
mounted on the plate cylinder. To insure that the 
press is on "impression" when the plate starts be- 
tween the cylinders, push down on the impression 
linkage arm, which causes it to straighten out, be- 
fore turning the flywheel. 

(6) Next, turn the press forward by hand 
until the plate starts between its own cylinder and 
the blanket cylinder. Place the correct amount of 
packing behind the plate, and again turn the press 
forward by hand until the plate covers the plate 
cylinder. 



(7) Insert the trailing edge of the plate into 
the bottom plate clamp, and tighten the clamp. 

(8) Take the slack out of the plate by tighten- 
ing the tension screws (fig. 8-27). Do not over- 
tighten these screws or the plate will be stretched 
and torn or pulled out of the plate clamps. When a 
crease begins to appear in the plate at the points 
where it passes over the cylinder gap, tap the plate 
gently with a wrench. If the plate is tightened 
sufficiently, the resulting sound will seem to come 
from a solid object. 

(9) Push either of the manual impression 
trips, remove the strip of paper from under the 
automatic trip, and turn the press forward one 
revolution to take the impression "off." Tear away 
any excess packing extending past the plate. 

(10) When removing the plate, free the tail 
edge from the bottom clamp first, and turn the 
press backward by hand until the plate is off the 
cylinder. Then loosen the plate clamps on the grip- 
per edge and remove the plate from the press. 

(11) Flatten the creases in the plate with a 
plate roller and either place the plate in storage or 
send it to be grained. 

(12) After work on the blanket and plate has 
been completed, replace the cylinder guard. 
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Figure 8-28. Ink motion throw-off handle on 
ATF Model DP. 



e. Adjusting Impression Cylinder. 

(1) There are no bearers on the impression 
cylinder, which means the cylinder can be moved 
into proper contact with the blanket cylinder 
when using -different weights of stock or when the 
blanket is packed below the height of the blanket 
cylinder bearers. 

(2) To permit the correct .003 inch "printing- 
pressure" when printing on various thicknesses of 
stock and to allow for various heights of blanket 
and packing, the impression cylinder is provided 
with an eccentric movement. This movement is 
controlled by the impression cylinder adjustment 
handle (fig. 8-24) located on the operator's side 
of the press behind the automatic pile receder. To 



increase the pressure between the impression 
cylinder arid the blanket cylinder, loosen the 
starnut and. move the impression cylinder ad- 
justment handle down. To lessen the pressure be- 
tween the two cylinders, pull the handle up. An 
adjustment of ,V6 inch in the position of the handle 
means an increase or decrease of .001 inch "pres- 
sure" between the two cylinders. This adjustment 
should be made just tight enough to print solid 
and no more. Extra pressure can cause wrinkles, 
slurs, and other problems. 

/. Impression. The three cylinders do not 
contact each other unless the press is "on impres- 
sion." When the press is running and the impres- 
sion throw-on lever is depressed, the impression 
linkage arm will straighten out and cause the 
blanket cylinder to move on an eccentric until its 
bearers contact the plate cylinder bearers and (as- 
suming the impression cylinder adjustment handle 
is not pulled all the way up) the blanket surface 
contacts the surface of the impression cylinder. It 
is in this position only that the image from an 
inked plate transfers to the blanket and, in turn, 
to the paper, 

(1) Impression trips. Any offset press is 
equipped with trips which, when activated, cause 
the blanket cylinder to move on its eccentric away 
from the plate and impression cylinder (i.e., to 
trip "off impression"). 

(a) Manual trips. The AFT Model DP press 
is equipped with two manual trips, one located on 
the operator's side and the other located at the 
delivery end of the press on the gear side. These 
need only to be pushed or depressed to activate the 
"off impression" trip mechanism. 

(b) Automatic trip. The ATF Model DP 
press is equipped with an automatic trip located at 
the center of the conveyor board near the side 
guide bar (fig. 8-29). Should a sheet fail to reach 
the finger on the automatic trip at the prescribed 
time, the finger will engage the "off impression" 
mechanism beneath the conveyor board. 

(2) Counter. The counter is an automatic 
device for keeping track of the quantity of stock 
being run. There is no way that the counter can 
record the number of printed sheets that actually 
reach the delivery pile. The counter records only 
while the press is "on impression." 

g. Register Adjustments of Plate Cylinder. 
When the first sheets are printed during make- 
ready, it is often found that the image is not prop- 
erly positioned in relation to the gripper edge of 
the sheet. Two adjustments of the plate or plate 



8-28 



TM 5-245 




MOTION OF A SHEET 

PASS ING UP TO THE FRONT GUIDES 

Figure 8-2'J. Automatic trip mechanism. 



cylinder usually correct this. These adjustments 
ahull be made only with the cylinder guard re _ 
moved and the switches in the "safe" position. 

(1) Twistinc] plate. 

(a) If the image is slightly crooked in rela- 
tion to the gripper edge of the sheet, twist the 
plate to a new position on the plate cylinder. 

(?;) It is not feasible to try to list all possi- 
ble adjustments for this operation. The following 
is only one example of the type to plate-twisting 
adjustment which may be made on the ATF Model 
DP press. 

(c) Suppose it has been decided, after a 
printed sheet has been checked, that the image 
from the plate being run needs to be brought 1/16 
inch closer to the gripper edge margin on the right 
aide. To do this, loosen the three tension screws on 
the bottom plate clamp. Mark a line on the plate 
and another line on the plate cylinder 1/16 inch 
ahead, in the direction of the cylinder gap (fig. 
8-30). Then start tightening the tension screw in 
the corner of the top plate clamp. Also tighten the 
center tension screw to a lesser degree. When the 



line on the plate slides forward and is aline-d with 
the mark on the cylinder, the plate has been 
twisted properly. 

(d) The maximum amount that the plate 
can be twisted is approximately y 8 inch. Further 
twisting can tear the plate or pull it out of the 
plate clamps. 

(e) When the plate has been twisted to the 
desired position, any slack remaining in the plate 
can be removed by tightening the tension screws. 
Finally, the old image must be washed from the 
blanket. 

(2) Swinging plate cylinder. If the image is 
parallel with, but too close to or too far from the 
gripper edge of the sheet, the plate cylinder may 
be swung to a different position in relation to the 
blanket cylinder. Swinging the cylinder up causes 
the image to print farther from the gripper edge 
of the sheet, providing more margin. Swinging the 
cylinder down causes the image to print closer to 
the gripper edge of the sheet with less margin. 
The amount of swing can be controlled by 'alining 
a mark on the plate cylinder bearer with a plate 
cylinder gear tooth and observing the distance be- 
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MARKS PLACED ON PLATE AND CYLINDER BY OPERATOR 
TO OBSERVE THE MOVEMENT OF THE PLATE AS IT IS 
TWISTED 



TENSION SCREWS ON TOP PLATE CLAMP 



LOCKING SCREWS 
(5/16 INCH ALLEN) 



PLATE SHIFTING 
INDICATOR PLATE 



POINTER 



PLATE SHIFTING 
GEAR SEGMENT 



PLATE CYLINDER 
PINION WRENCH 




TENSION SCREWS ON BOTTOM PLATE CLAMP 



Figure 8-30. Adjustments for twisting and swinging plate. 



tween the two points as the cylinder is swung. The 
maximum amount of plate cylinder swing is 11/2 
inches (% in. either way from the center point). 
To adjust the ATF Model DP, free the cylinder 
from its gear segment by loosening the four lock- 
ing screws on the gear side of the cylinder (fig. 
8-30). Loosen the locking screw adjacent to the 



plate shifting gear segment last so the plate will 
not slip. Insert the plate cylinder pinion wrench 
and engage it with the gear segment. Next, swing 
the plate cylinder to the desired position. Then, 
tighten the four locking screws and wash the old 
image from the blanket. Finally replace the cylin- 
der guard. 



Section VI. DAMPENING ASSEMBLY 



J 17. Introduction 

The dampening assembly is a device for evenly 

noistening the plate with a special dampening sol- 

ition as the plate cylinder revolves. This action 

.recedes the inking of the plate. The dampening 

olution, which clings to the nonprinting areas of 

ne plate, prevents the ink from adhering to any 

ortions of the plate except those which are to be 

^produced. This assembly consists of metal and 

oth-covered rollers arranged in such a manner 

tat the dampening solution is easily picked up 

id properly distributed and the plate is mois- 

ned evenly. See figure 8-31 for a simplified dia- 

am of the dampening assembly. 



8-18. Nomenclature Pertaining to Dampening 
Assembly 



Part 



Function 



Water pan 



Fountain, solution 



Used to hold the fountain solu- 
tion which is to be distributed 
through the dampening assem- 
bly rollers to the plate (fig. 
8-31). 

A slightly acid liquid, mostly 
water, used to dampen the non- 
printing areas of the plate so 
that they will repel the greasy 
ink when the plate is inked 
(fig. 8-31). 
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Part 



Function 



Fountain roller 



Dampener ductor 
roller. 



Dampener vibrator 
roller. 



Dampener form 
rollers. 



Water motion throw- 
off handle and 
latch. 

Water-on lever 



Water motion 
control. 



Water stops 



Drip pan 



As it revolves, it picks up the 
fountain solution and trans- 
fers it to the dampener ductor 
roller during the period the 
ductor is in contact with the 
fountain roller (fig. 8-31). 
Conveys the fountain solution 
from the fountain roller to the 
rest of the dampening assem- 
bly rollers by being in contact 
with the fountain roller part 
of the time and touching the 
dampener vibrator roller the 
remainder of the time (fig. 
3-31). 

Picks up the fountain solution 
from the dampener ductor 
roller and distributes it evenly 
to the dampener form rollers. 
It moves from side to (side 
along its axis as it rotates 
(approx % in.) (fig. 8-31). 
Transfers the dampening, or 
fountain, solution from the vi- 
brator roller to the plate (fig. 
8-31). 

Controls the motion of the whole 
dumik'ning assembly to or 
away from the plate cylinder 
(%.'s-32). 

Controls the movement of the 
dampener ductor roller (fig. 
8-33). 

(Joverns the length of time the 
dampener ductor roller remains 
in contact, with the fountain 
roller (fig. H--34). 
I'sed In control, in a very lim- 
ited area, the amount of foun- 
tain solution on the fountain 
roller (not illustrated ). 
Used to catch any fountain solu- 
tion wliieh may drip out of the 
water pun (not illustrated). 



8-19. Operational Instructions 

a. PoaitwHiiift Entire Dtnnnenhni Aw-mbly by 
Means of Different Setting for Water Motion 
Throwoff Handle and Latch. The main control for 
the dampening assembly is the handle and latch 
mechanism which moves the whole assembly to or 
from the plate. The three operating positions for 
the water motion thro wo ft' handle and latch are 
illustrated in figure 8-32. 

(1) In position 1, the dampening assembly is 
engaged, with the form rollers against the plate. 
This is the operating position which is used any 



time the ink rollers are against the plate, as when 
printing. This position is identified by the handle 
being in the top slot of the latch. 

(2) In position 2, the assembly is engaged 
(gears are meshing), but the form rollers do not 
touch the plate. This position is used when wetting 
the assembly, idling with gum on the plate, and at 
various other times when the ink rollers are not in 
contact with the plate. This position is identified 
by the handle being in the bottom slot of the latch. 

(3) In position 3, the entire assembly is 
racked back as far as it will go, thus disengaging 
the gears completely. This position is used when 
the dampening assembly is not being used, such as 
when the press is being cleaned or adjusted. 

b. Explaining Action of Water-On Lever. In 
order to control the solution transfer from the 
fountain roller to the other rollers in the assembly, 
the ductor roller motion is controlled in two ways. 
One of these controls is the water-on lever. This 
lever, located just below the side guide mechanism 
and directly above the feeder valve, on the opera- 
tor's side, controls the movement of the ductor 
roller (fig. 8-33). 

(1) When the lever is in its "on" position 
(down), the ductor roller moves back and forth in 
an arc between the vibrator and the fountain 
roller, receiving and delivering solution while the 
press is running. 

(2) When the lever is in the "off" position 
(up), the ductor roller ceases its arcing motion 
and simply rolls in contact with the vibrator 
roller, and therefore does not receive or deliver 
any additional solution. 

(3) It is evident why such a control is neces- 
sary. When the press is idling and the fabric roll- 
ers are sufficiently damp, no more solution need be 
delivered. While the press is printing, the ductor 
roller must deliver solution to the form rollers to 
replenish that lost by evaporation, transfer to the 
plate, and to the stock. However, when the press is 
not printing, no solution is being used, and the 
solution flow must be stopped or an excess will be 
built up in the dampener rollers. 

c. Setting Water Motion Control Unit. The 
second control for the ductor is the water motion 
control, which governs the length of time the 
ductor roller remains in contact with the fountain 
roller. This control is located on the gear side of 
the press just below the dampening assembly drive 
gears (fig. 8-34). 

(1) By means of an adjustable cam, this de- 
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"OFF" POSITION 



"ON" POSITION 




Figure 8-33. Positions of water-on lever. 




WATER MOTION CONTROL 




Figure 8-34. Water motion control unit. 

longer period of time, thus receiving and deliver- 
ing more solution. Lowering the cam decreases the 
amount of solution. 

(2) The control unit consists of a bar, a short 
metal arm, a star-shaped locking wheel, and a 
knurled thumbscrew. Loosening the locking wheel 
and turning the knurled knob moves the bar along 
an arc. Moving the bar up causes the cam to drop 
down, decreasing the "dwell" and the amount of 



solution. Moving the bar down causes the cam to 
rise, increasing the "dwell" and the amount of sol- 
ution. 

d. Adjusting Dampening Assembly Rollers. 
(1) General theory of setting. 

(a) Introduction. For the dampening as- 
sembly to do its necessary job, each component 
must be correctly adjusted. Fabric-covered rollers 
cannot hold constant diameters with shrinkage 
and wear of the fabric, "and so must be constantly 
adjusted to give the best possible transfer of solu- 
tion from one roller to another. An incorrectly set 
assembly can cause many troubles during a press 
run. Dry streaks resulting in scum, and wet 
streaks resulting in loss of color are two of the 
many possible troubles. The only roller in the 
dampening assembly that is not adjustable is the 
vibrator roller. This roller is permanently set in 
the unit and as such is always parallel to the plate 
cylinder. For this reason, it is often called the base 
roller. All of the other rollers are set to or from 
the vibrator roller, directly or indirectly. The 
theory of roller setting should be thoroughly un- 
derstood by' each operator before he attempts to 
make any adjustments himself. 

(b) Use of strips of paper or acetate as 
feelers. To check the pressure of one roller to an- 
other, strips of paper or acetate, .003 to .004 inch 
thick, are used as feeler gages. The strips are 
placed between the rollers to be adjusted and then 
withdrawn. The pressure or "drag" on the strips 
is indicative of the pressure between the rollers. 
The rollers are adjusted to get a light, even ten- 
sion on the strips when they are pulled. It is very 
important that the tension be equal on both ends 
of the rollers and that low or high spots be com- 
pensated for. 

(d) Dampening assembly roller adjust- 
ment. There are only two basic types of dampen- 
ing assembly roller adjustments adjustment to 
the vibrator roller and adjustment to the plate cyl- 
inder (fig. 8-35). 

1. Adjustment to vibrator roller. As was 
mentioned previously, the vibrator itself is not ad- 
justable and is permanently set in the unit. It is 
always parallel to the plate cylinder. The two dam- 
pener form rollers are set to it or from it, directly 
or indirectly. Any adjustment made between the 
vibrator roller and an adjacent roller causes the 
center points on the axis of each roller to move 
either toward or away from each other, establish- 
ing the pressure between these rollers at adjust- 
ment point A. Theoretically, once the pressure ad- 



CENTER OF FORM ROLLER 
THIS ROLLER IS SET OR ADJUSTED 
TO THE VIBRATOR ROLLER AND TO 
THE PLATE CYLINDER 



(THIS CYLINDER CANNOT 
BE ADJUSTED) 




CENTER OF VIBRATOR ROLLER 
\(THIS ROLLER CANNOT BE ADJUSTED) 



ADJUSTMENT POINT "A" 

Figure 8-85. Two basic types of roller adjustments. 



justment to the vibrator roller has been made, 
subsequent adjustments (i.e., adjustments to the 
plate cylinder) should not affect the pressure at 
adjustment point A, since the distance between 
the midpoint of the axis of the vibrator roller and 
the form roller should not change. 

2. Adjustment to plate cylinder . The 
other adjustment is used to set the roller to the 
plate cylinder. This adjustment establishes the 
correct pressure at adjustment point B in figure 
8-35. This adjustment moves the form roller in an 
arc around the vibrator roller and theoretically 
should not affect the pressure adjustment already 
made to it. 

(2) Setting dampener form rotters. 
(a) General considerations. 

1. In spite of the theory mentioned 
above, the adjustment to the plate cylinder usually 
affects the adjustment previously made to the vi- 
brator roller. For this reason, constantly check 
and recheck the adjustments until they become so 
slight that the adjustment to the plate has a negli- 
gible effect upon the adjustment to the vibrator 
roller. Make certain that the final adjustment is an 
adjustment to the plate cylinder. 

2. Another complicating consideration is 
that a roller must be set evenly along its entire 
length, rather than at one point or in cross section 
as shown in figure 8-35. This necessitates a pre- 
liminary or paralleling adjustment to insure that 



the roller is not canted when it is set to the base 
roller. This is an adjustment to the plate cylinder. 
A roller that is canted can be set so that the 
"drag" on the feeler strips is the same at both 
ends, but the pressure near the center of the roller 
will be excessive and will strain the rollers, and 
might 'damage the adjustment mechanism. 

3. The rule is to begin setting with the 
adjustment to the plate (to parallel), then alter- 
nate from adjustment to the vibrator to adjust- 
ment to the plate, making a finer adjustment each 
time. The last adjustment must be to the plate 
cylinder. 

(b) Adjusting the top form rotter. The 
top form roller is set first. It is placed in the top 
brackets and secured by holddowns (if that partic- 
ular press is equipped with them). 

1. Setting to the vibrator. Feeler strips 
are inserted between the form roller and the vi- 
brator roller approximately 2 inches in from each 
end of the roller. Adjustments are made to the 
vibrator roller by using the screw marked B (fig. 
8-36). Turning the screw clockwise decreases the 
pressure between the vibrator roller and the form 
roller. Turning the screw counterclockwise in- 
creases the pressure between the vibrator roller 
and the form roller. 

2. Setting to the plate. Feeler strips are 
inserted between the form roller and the plate cyl- 
inder approximately 2 inches from each end of the 
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roller. The dampening assembly is moved to the 
number 1 position (fig. 8-32) by using the water 
motion throw-off handle. Adjustments are made to 
the plate cylinder by using the square-headed bolts 
marked D (fig. 8-36). Turning the bolts clockwise 
decreases the pressure to the plate cylinder while 
turning counterclockwise increases the pressure 
between the form roller to the plate. 

3. The top form roller is removed to in- 
sure accurate adjustment. 

(c) Adjusting the bottom form roller. The 
bottom form roller is placed in its brackets and 
secured by the holddowns. It is set exactly in the 
same manner as the top form roller. 

1. Setting to the vibrator. Feeler strips 
are inserted between the form rollers and the vi- 
brator roller approximately 2 inches from each 
end of the roller. Adjustments are made to the 
vibrator roller with the screw A (fig. 8-37). The 
adjustment is turned clockwise to decrease the 
pressure and counterclockwise to increase the 
pressure between the form roller and the vibrator 
roller. 

2. Setting to the plate. The dampening 
assembly is moved into the Number 1 position 
(fig. 8-32), by using the water motion throw-off 
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handle. Feeler strips are inserted between the 
form roller and the plate cylinder approximately 
two inches from each end of the roller. Adjust- 
ments are made to the plate cylinder by turning 
the square headed bolts C (fig. 8-37). Turning the 
bolts clockwise decreases the pressure to the plate 
cylinder while turning counterclockwise increases 
the pressure between the form and the plate. 

(3) Setting fountain roller. The next roller to 
be adjusted is the fountain roller. Turn the press 
until the ductor roller activating mechanism is on 
the high point of its activating cam (ductor roller 
against the fountain roller when the water-on 
lever is "on"). Then set the fountain roller to 
properly contact the ductor roller. The paper 
feeler strips may be positioned easily by raising 
the water-on lever, inserting the strips and then 
dropping the water-on lever to its original "on" 
position. Make the adjustment by loosening the 
hexagonal bolts on the fountain roller brackets, F 
(fig. 8-39), moving the brackets by hand until the 
fountain roller is parallel to the ductor roller, and 
then retightening the bolts. The bracket on the 
gear side of the fountain roller can be moved very 
little because of the binding action of the fountain 
roller driving gear. Thus, the only practical adjust- 
ment for the fountain roller is the bracket on the 




Figure 8-36. Setting and adjusting top form roller (dampening assembly). 
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Figure 8-37. Setting 



and adjusting bottom form 



roller (dampening assembly). 
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operator's side. This adjustment is used only to 
parallel the fountain roller to the ductor roller. If 
the pressure is incorrect, the adjustment described 
in the following paragraph must be made. 

(4) Setting ductor roller. 

(a) The next roller to be adjusted is the 
ductor roller. It is set to the vibrator roller. It 
must be set while its activating mechanism is on 
the low point of its activating cam (rolling against 
the vibrator roller when the water-on lever is 
"on") . The ductor roller may be lifted up slightly 
to insert the paper feeler strips. Make the adjust- 
ment by loosening the alien setscrew E (fig. 8-38) 
in the roller bracket on the operator's side, moving 
that bracket by hand so that the ductor roller is 
parallel to the vibrator roller, and then retighten- 
ing the alien setscrew. Note that the alien setscrew 
is only a lock, and that the actual adjustment is 
made by hand. 

(6) Important I Although there are alien 
setscrews on both brackets, loosen only the 
bracket on the operator's side to make the adjust- 
ment, since loosening the gear side bracket allows 
the entire mechanism which activates the ductor 
roller to slip out of adjustment. The gear side 
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bracket shall be loosened only by a press erector or 
senior pressman. 

(c) Note, also, that this adjustment is used 
only to parallel the ductor roller to the vibrator 
roller and not to adjust the pressure. // the pres- 
sure is excessive, tight, or loose, a press erector or 
senior pressman makes the adjustment. (This ad- 
justment consists of turning the press by hand 
until the ductor roller activating cam is at its low- 
est point, loosening the alien setscrews in both 
brackets, adjusting the ductor roller manually 
until it has sufficient pressure against the vibrator 
roller across its entire length, and retightening 
both alien setscrews. This usually necessitates 
readjusting the ductor roller to the fountain roller 
as described in (5) below.) 

(5) Setting ductor roller to fountain roller. In 
rare instances, the ductor roller will have im- 
proper pressure against the fountain roller, de- 
spite the fact that the fountain roller is forward to 
the limit of its adjustment. This can be corrected 
by using the adjustment on the gear side of the 
assembly. This adjustment regulates the degree to 
which the ductor roller shaft will be turned by its 
activating cam. Such an adjustment shall be made 
only by a press erector or senior pressman. 



FOUNTAIN ROLLER 




Figure 8-39. Setting and adjusting the fountain roller. 
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should be adjusted by the addition of water and 
less acid used the next time the plate etch is 
mixed. 

8-21. Care and Cleaning of Dampening 
Asssembly Rollers 

a. Cleaning Metal Rotters. 

(1) Many troubles in printing with the litho- 
graphic press arise from dirty rollers in the damp- 
ening assembly. When the metal rollers in the as- 
sembly become coated with ink, they cannot carry 
the dampening fluid properly. This often causes 
dry streaks on the plate, resulting, in turn, in 
scumming. Oxidation of the metal surfaces can 
also prevent the rollers from carrying the foun- 
tain solution properly. 

(2) To clean rollers that have picked up ink 
on their surfaces, remove the fabric covered roll- 
ers from the assembly. Clean off the ink with an 
ink solvent. Then scrub the metal surfaces thor- 
oughly with a mixture of plate etch and pumice 
powder to increase their affinity for the fountain 
solution. 

(3) To clean rollers that have oxidized, the 
last step used in (2) above is employed. Sufficient 
rubbing with pumice powder will take care of 
even the most serious oxidation. Alternately, a 
good grade of metal polish, followed by washing 
with plate etch, will do the job very well. 

(4) Once the metal rollers have been cleaned, 
it is good practice to apply a thin coat of gum 
arabic. This coating serves to prevent oxidation. 
At least one cleaning and one coating of , gum 
arabic per day should be standard procedure when 
operating the press. 

b. Cleaning Fabric Covered Rotters. 

(1) Just as dirty metal rollers will not carry 
the fountain solution properly, the fabric-covered 
rollers also will not carry solution when the fabric 
is saturated with ink or grease. This condition is 
more serious with the fabric covered rollers than 
with the metal rollers because the ink not only 
prevents the transfer of dampening fluid, but also 
tends to be redeposited on the plate. The tendency 
to scum is therefore much greater if the rollers 
are dirty. 

(2) The fabric-covered rollers may be cleaned 
in several ways, the most common being with a 
stiff-bristled brush and plain water. If the rollers 
are extremely dirty, soap or one of several com- 
mercial cleaning preparations may be used. Care 
should be taken to rinse the rollers thoroughly. 
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Occasionally, an ink solvent may be employed to 
help remove the ink, again rinsing thoroughly to 
remove all traces of the solvent. Following any 
scrubbing, the rollers must be scraped with the 
edge of an ink knife to remove any excess water 
and loosened dirt. 

(3) The rollers are placed in a rack parallel to 
the floor and allowed to dry before reuse. Particu- 
lar care must be taken that the fabric surfaces are 
not allowed to come in contact with any object 
which could cause depressions or flat spots. 

c. Recovering Fabric Covered Rollers. Any fab- 
ric-covered roller that has many high or low spots, 
which has no nap left on the fabric, or which is 
extremely dirty even after scrubbing, should be 
recovered. This operation is quite simple, the pro- 
cedure being as follows : 

(1) Remove the old covering by cutting along 
the seam with a razor blade. Take care not to cut 
into the cover beneath. 

(2) Check the undercovers to be sure that 
they are fairly clean and have no high or low 
spots. Unsatisfactory undercovers must be re- 
placed. The method used is identical to that out- 
lined below. 

(a) Guide the larger end of the new cover 
(the end toward which the arrow, if present, is 
pointing) over one end of the roller and work it 
down until it overlaps the opposite end of the un- 
dercover by approximately 14 inch. 

(&) Tie a double strand of waxed string 
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Figure 8-40. Recovering fabric rollers. 
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8-23. Additional Nomenclature 




Fountain roller 



Fountain roller 
manual handle. 

Fountain blade 



Used to hold the ink which is to 
be distributed through the ink- 
ing assembly rollers to the 
Plate. The feeding O f the ink 
to the rollers is controlled by 
the fountain i]p r fi, j, 

icr, tiie foun- 

the fountain 



Ink control handle 



As it revolves, the fountain roller 
P.cks up the ink and transfers 
r 



Used to turn the roller 
when adding lnk> 



Ink control lever 



trough for the ink supply 
of the gap betw een ft 
the roller controls the 



Fountain keys 
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the keys (turning 
them c lockwise) doses the gap 

Sf deCreaS6S the * of S 
They ar e not Used * 

the overall flow of ink. Each 



nk motion throw-off 
handle. 



Begulates the part of a revolu- 
tion the ink fountain roller 
turns during each operational 
cycle of the press. The farther 
the fountain roller turns, the 
more ink is delivered to the 
rollers in the inking assembly. 
J-he operation of this unit is 
controlled by the ink control 
handle and the ink control 
lever (fig. 8 -42 and 8-43). 
Regulates, by the height of its 
setting, the number of teeth 
the pawl on the automatic ink- 
control unit engages on the 
ratchet at the end of the foun- 
tain roller. The more teeth the 
pawl engages, the greater the 
distance the fountain roller re- 
volves during one cycle of the 
Press (fig. 8-42 and 8-43). 
When in its "down" position, this 
lever permits the ink-control 
Pawl to engage the ink-control 
ratchet. When the press goes 
on impression," the ink-con- 
trol lever engages automati- 
cally. If it is desired to operate 
the ink-control unit with the 
press "off impression," the ink- 
control is manually pulled for- 
ward and downward (fie 8- 
43). S> 

Used to control the position of 
the inking assembly form 
rollers in relation to the plate. 
This handle has three posi- 
tions "down" or "printing," 
"up," and "lockup" (&g. 8-28). 
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Part 



Function 



Ductor roller 



Intermediate rollers __ 



Eider rollers __ 
Vibrator rollers 



Form rollers 



Conveys the ink from the foun- 
tain roller to the rest of the 
inking assembly rollers by be- 
ing in contact with the foun- 
tain roller part of the time 
and then arcing over to touch 
the adjoining vibrator or inter- 
mediate roller the remainder 
of the time (fig. 8-41). 

Transfer ink from one roller to 
another. They have their own 
bearings, do not oscillate, and 
are surface, or fraction, driven 
(fig. 8-41). 

Nonadjustable, nonoscillating rol- 
lers sitting above some inter- 
mediate rollers (fig. 8-41). 

Do most of the work of smooth- 
ing out and distributing the 
ink evenly to the form rollers. 
The vibrator rollers move from 
side to side along their axes as 
they rotate (fig. 8-41). 

Distributes the ink to the plate 
(fig. 8-41). 



8-24. Operational Instructions 

a. Adjusting Ink Fountain. 

(1) Turning fountain roller by means of 
manual handle. At the end of the fountain roller 
spindle on the gear side is a large handle con- 
nected to the roller by a pawl and ratchet. By 
moving this handle forward and backward, the 
fountain roller can be rotated manually. It is used 
when adding ink, setting the fountain keys, or 
washing up. 

(2) Removing and replacitiff fountain blade. 
The fountain blade is locked into place in front of 
the fountain roller by three bolts. Loosen these 
three bolts and remove the blade to wash up. The 
abutment plate rod assembly, under the fountain 
blade, is also removed for cleaning. This blade is 
made of flexible spring steel. Avoid binding, buc- 
kling, or otherwise damaging it. After the blade 
and fountain roller have been cleaned, and the 
abutment plate rod assembly returned, return the 
blade to its place and tighten the lock bolts. 

(3) Adjustincj ink fountain </ap by means of 
fountain keys. Tightening the keys (turning them 
clockwise) closes the gap between the blade and 
the fountain roller and decreases the flow of ink. 
Loosening the keys (turning them counterclock- 
wise) increases the flow of ink. 

6. Setting and Adjusting Automatic Ink Control 



Unit. The ink-control unit regulates the part of a 
revolution the ink fountain roller turns during 
each operational cycle of the press. The farther 
the fountain roller turns, the more ink is delivered 
to the rollers in the inking- assembly. To operate 
the unit on the ATF Model DP press, raise the 
ink-control handle (fig. 8-42) to the approximate 
center of its adjustment range. See that the ink- 
control lever (fig. 8-43) is in its "down" position. 
Start the press. After examining the amount of 
ink on the sheets being- printed, move the ink-con- 
trol handle up or down to increase or decrease the 
overall amount of ink being fed to the inking as- 
sembly rollers. 

c. Positioning Form Rollers On or Off Plate by 
Means of Different Setting for Ink Motion Throw- 
off Handle. In paragraph 8-1 6rf, which covers 
the operational instructions for mounting a plate 
on the plate cylinder, reference is made to the ink 
motion throwoff handle. Figure 8-28 illustrates 
the three settings for this handle "down" or 
"printing," "up," and "lockup." In its "up" posi- 
tion, the form rollers clear the plate by approxi- 
mately % inch. In the "down" or "printing" set- 
ting, the form rollers are against the plate and 
will ink the image on the plate as the plate cylin- 
der revolves. The ink motion throwoff handle is 
connected to the impression linkage arm and 
drops or raises automatically when the press im- 
pression goes "on" or "off". The handle, however, 
can be locked in its "up" position so the form roll- 
ers will not drop to the plate automatically with 
the impression mechanism. When the press is not 
on impression, the handle can be raised or lowered 
manually. 

d. Adjusting Ink Roller* ATF Model DP. 

(1) Setting form roller 2 to vibrator roller. 
Remove the rider roller, the three intermediate 
rollers, the two removable vibrator rollers, and 
form rollers 1 and 3. Replace the vibrator roller 
over form roller 2 and lock it down. Adjust the 
form roller to the virator roller by turning the 
lower alien setscrew. This screw is similar to and 
located just below the lower adjusting screw for 
form roller 3, illustrated in figure 8-44. Turning 
the screw in a clockwise direction moves the form 
roller toward the vibrator. This adjustment has no 
locking device. Check this adjustment with the ink 
motion throwoff handle in both the "up" and 
"down" positions. 

(2) Setting form roller 2 to 'plate. This ad- 
justment is made with the upper alien setscrew 
which has a locking nut that fits over the screw. 
The locking nut must be loosened before any ad- 
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Figure 8-41. The inking assembly-ATF Model DP. 




Figure 8-42. Automatic ink control unit 
ATF Model DP. 

jiustmcnt can be made. Turning the alien setscrew 
in a clockwise direction moves the form roller 
away from, the plate cylinder. After setting the 
form roller to the plate cylinder, reset it to the 
vibrator roller. 

(3) Scttiny form roller 1 to vibrator roller, 
Take out the vibrator roller, remove form roller 2, 
replace form roller 1, replace the vibrator roller, 
and lock it down. The adjustment steps are similar 
to those outlined in the preceding paragraphs for 
form roller 2. The lower alien setscrew adjusts the 
form roller to the vibrator. Turning the screw in a 
clockwise direction moves the form roller toward 
the vibrator roller. This adjustment has no locking 
device. Check this adjustment with the ink motion 
throwolT handle in both the "up" and "down" posi- 
tions. 

('!) Set tin u form, roller 1 to plate cylinder. 
The adjustments are the same as those outlined 
above for form roller 2. After setting the form 
roller to the plate cylinder, reset it to the vibrator 
roller. 

(5) Settiny form roller 3 to vibrator rotter. 
Replace form roller 3 and the vibrator roller. The 
adjustments are the same as for the other two 
form rollers (fig. 8-44). Turning the lower ad- 
justing screw in a clockwise direction moves the 
form roller toward the vibrator. Turning the 
screw counterclockwise moves the form roller 
away from the vibrator. Check this adjustment 
with the ink motion throwoff handle in both the 
"up" and "down" positions. 



(6) Setting form roller 3 to plate cylinder. 
The adjustments are the same as those outlined 
above for form roller 2. Turning the upper alien 
setscrew m a clockwise direction moves the form 
roller away from the plate cylinder. After setting 
the form roller to the plate cylinder, reset it to the 
vibrator roller. 

(7) Setting auxiliary -vibrator roller. Set the 
auxiliary vibrator roller to form roller 3 with the 
thumbscrew on the end of the roller (fig. 8-45). 

(8) Setting the intermediate rotters. Set the 
top intermediate roller to the top vibrator roller 
with the thumb screw on each end of the roller on 
the feeder side of the roller assembly (fig. 8-46). 
Set intermediate roller 2 by varying the spring 
tension which pulls it into contact with the two 
stationary vibrator rollers. (Make this adjustment 
only under the supervision of an experienced press 
operator because the cast brackets are fragile.) 

(9) Setting ductor roller. The ductor roller on 
the ATF Model DP is self -paralleling. Adjust for 
overall pressure against the fountain roller with 
an eccentric stud located on the operator's side of 
the fountain. 

e. Care and Cleaning of Ink Rollers. 

(1) If rollers are in constant use, remove 
them and give them a thorough cleaning by hand 
every two weeks. During a run, ink and gum are 
gradually deposited on rollers and form a glaze 
which causes uneven and dirty printing, ghosting 
and streaks. 

(2) When taking the rollers out for cleaning, 
arrange them so they may be reinstalled in their 
original order. This reduces the degree of roller 
adjustment. 

(3) Wash with good ink solvent that will not 
swell rubber. When the ink is removed, mix some 
pumice in solvent to remove glaze. Clean the ends 
of the rollers and clean and lubricate the sockets 
and bearings. 

(4) Clean metal rollers the same as rubber 
except that copper plated rollers are not pumiced. 

(5) Store rollers in a cool, dry place out of the 
sun Prevent roller surfaces from touching any- 
thing and so avoid low or flat spots on the rollers. 
Put operation buttons on "safe" when cleaning 
rollers manually. 
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INK CONTROL HANDLE (PART OF THE 
AUTOMATIC INK CONTROL UNIT) 



INK CONTROL LEVER 




Figure 8-43. Ink control lever and handle ATF Model DP. 
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Section VIII. INK PREPARATION 



8-25. Introduction 



The ink used in offset printing is a greasy, semi- 
solid which adheres to the image portion of the 
plate and is repelled by the dampened, nonprinting 
portions of the plate. Its basic ingredients are the 
pigment, a liquid varnish called the "vehicle", and 
a drier. The pigment provides both the color and 
the covering quality of the ink. Since an extremely 
thin film of ink actually reaches the printed sheet, 
the ink must have a high color density. There 
must be enough pigment in the ink to completely 
"cover"; that is, to produce a dense, constant color 
even in this thin film. The vehicle carries the pig- 
ment, and when it dries, binds it to the printed 
surface. It imparts the greasy quality necessary 
for inks used in the lithographic process. The 
drier acts as a regulator to control the drying 
speed of the vehicle. The ink should dry rapidly 
enough to avoid smearing the next time the sheets 
are handled, but it should not dry so rapidly that 
it dries and cakes on the ink rollers. 

8-26. Operational Instructions 

a. Preparing Ink for Use. 

(1) Remove the top from the ink can and, if 
the can has been opened before, scrape the dried 
ink skin from the surface of the ink. This is very 
important. It is better to throw away a little good 
ink than to allow any bits of dried ink to get on 
the press and form scales on the plate or paper. 
When removing ink from the can, leave the sar- 
face of the remaining ink smooth and even, and 
cover it with oiled or waxed paper. This will re- 
tard the formation of new surface skin. 

(2) Place the ink to be mixed on a glass or 
metal slab and, using an ink knife or spatula, 
work the ink around with a rolling motion until it 
is possible to judge its consistency. An experi- 
enced pressman can tell from the "look" and 
"feel" of the ink how it is likely to behave on the 
press. An approximate idea of the consistency of 
the ink can be obtained by lifting the spatula from 
the slab and watching to see how high it can be 
raised above the slab before the strings of sticky 
ink break. If they break immediately, the ink is 
too thin. If the spatula can be raised approxi- 
mately 8 inches before the strings of sticky ink 
break, then the ink may have the proper consist- 
ency. If no strings form at all and all the ink 
remains on the spatula, it is too thick. 

(3) The preparation of the ink might be as 



simple a job as opening a new can of ink, dipping 
some out onto the mixing slab, working it with a 
spatula, and transferring it from the slab into the 
ink fountain. However, this represents an ideal 
situation and many complicating factors may 
enter into the procedure. The ink may be too stiff 
and dry even in a freshly opened can. It may be 
too thin and fluid. The paper stock may have a 
glossy surface which will prevent the ink from 
being absorbed into the paper. This will slow the 
drying time. After the sheets are printed on one 
side, they may have to be printed on the other side 
shortly thereafter and the ink may be too slow 
drying. Other complicating factors are the number 
of colors to be run, the type of image whether 
halftone or line, and the temperature and humid- 
ity. 

b. Modifying or Altering Ink With Additives. 
Most offset inks acquired through supply channels 
are ready for use under average conditions and 
need not be doctored with other ingredients. How- 
ever, although it is desirable to use offset inks as 
concentrated and unreduced as possible, it is some- 
times necessary to modify them to achieve certain 
results. Listed below are several types of additives 
or "doctors" used to modify the ink. 

(1) Varnishes. Varnishes are of the best 
grade of boiled linseed oil, which give optimum 
drying qualities. The varnishes may be obtained in 
various viscosities or thicknesses, available in 
#00000, #0000, #000, #00, #0, #1, #2, #3, 
#4, #5, #6, #7, and #8. The zero-numbered var- 
nishes thin the ink, while numbers 1 through 8 
thicken the ink and add to its cohesiveness. The 
standard army issues are #00 and #8 varnishes. 
These two varnishes are sufficient to alter the ink 
to almost any desired consistency. However, the 
use of too much varnish is apt to make the ink too 
greasy, causing poor printing results. 

(2) Cobalt or liquid dryer. Dryer is an agent 
that hastens the drying of printed ink on paper. 
Cobalt dryer is fast acting and should be used 
sparingly, never more than an ounce to a pound of 
ink. Any more than this does not increase the 
speed of drying on the paper to any appreciable 
extent, but greatly increases the speed of drying 
on the ink rollers. Cobalt dryer hastens the reac- 
tion of the ink with air, and may be said to dry 
"from the top down." 

(3) Paste dryer. Paste dryer acts more slowly 
than cobalt dryer. However, no more than U/o 
ounces should be used to a pound of ink. Paste 
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dryer hastens the setting or absorption of the ink 
into the paper. It may be said to dry "from the 
paper up." 

(4) Magnesia powder (magnesium carbon- 
ate). Magnesia powder is sometimes mixed into 
thin or soupy inks to stiffen them and to cut down 
their greasiness. 

(5) Other "doctors.'' There are a great many 
other materials that can be added to inks to alter 
their performance. Only experience can develop 
this skill. In general, all "doctors" reduce the 
strength and depth of an ink's color, affect the 
tack and viscosity, and either hasten or retard 
drying. Some inks require careful handling in 
order to print properly, and, therefore, the use of 
"doctors" should be avoided whenever possible. 

c. Mixing Color Pigments. In topographic re- 
production units, standard printing colors, identi- 
fied by TOPOCOM nomenclature, are specified for 
mapping projects, and are furnished through nor- 
mal supply channels. In other military printing 
units, however, the pressman may be expected to 
mix many needed colors from a few basic pig- 
ments. A knowledge of primary colors and the re- 
sults of their combinations is thus necessary for 
color printing. 

(1) Pigment colors. Briefly, red, yellow, and 
blue are the three primary pigment colors, as dis- 
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Figure 8-47. Color wheel (pigments). 



tinguished from the additive primary colors of the 
light spectrum discussed in paragraph 5-13 above. 
Any other color can, theoretically, be obtained by 
mixing these three primary colors in the proper 
proportions. A color wheel or chart showing the 
colors and their various combinations is very help- 
ful in this connection (fig. 8-47). Colors that are 
opposite each other on the color wheel are called 
complementary colors. Mixing any two primary 
colors creates a color that is complementary to the 
third primary color. When printed together, such 
complementary colors usually create harmonious 
combinations, but if mixed together as pigments, 
they usually form a shade of gray. A study of the 
color wheel provides the explanation: mixing any 
color with its complement is equivalent to mixing 
the three primary colors together. If the strengths 
of the three colors are - equal, the result is always a 
neutral gray pigment. 

(2) Amounts of color. When mixing a color 
from two or more colors, it is best to start with 
the lightest color and add the darker ones to it, a 
little at a 'time, until the desired result is obtained. 
This is not only the easiest method, but also the 
most practical. Other methods usually result in 
mixing more ink than is necessary. 

(3) Materials for mixing tints. There are 
three materials which can be used for reducing 
color strength or tint making. 

(a) Opaque ivhite. Opaque white gives a 
color a milky appearance and helps to cover col- 
ored stocks or previously printed colors. No more 
than 10 percent should be used in any mixture, as 
it gives poor results on a lithographic press. 

(b) Reducing white. Reducing or transpar- 
ent white (also known as alumina hydrate) is best 
for mixing tints that are to be run with small or 
fine images on offset or hard surfaced papers. 

(c) Laketine. Laketine is best for mixing 
tints that are to be run with solids on coated stock. 
Reducing white and laketine may be mixed to 
achieve desired results when using certain images 
and stocks. 

d. Handling Ink. When the ink is properly pre- 
pared, pick it up from the mixing slab with a spa- 
tula and carry it to the ink fountain of the press. 
Turning the spatula continuously prevents the ink 
from falling off. 
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Section IX. MAKEREADY 



8-27. Introduction 

When preparing to print a job, the pressman first 
reads Ms work order, and then procures the 
proper plates, paper stock, and ink, and has all 
other necessary materials on hand. Then he sets 
up the feeder and delivery assemblies, packs the 
cylinders, and prepares the inking and dampening 
assemblies. Next, the plate is inked up, waste 
sheets are printed, position and color are checked 
and corrected, and an OK obtained from the su- 
pervisor or senior pressman. All of the preceding 
steps comprise what is known as the makeready 
procedure. 

8-28. Operational Instructions 

a. Collecting Required Materials. In addition to 
the tools provided with the press, the pressman 
must have many other materials on hand. Among 
these are : a bowl or pail, an ink solvent for use on 
rubber rollers and blankets, turpentine or a simi- 
lar solvent to be used on the plate, gum arabic, 
plate etch, asphaltum, pumice powder, a half-and- 
half mixture of talcum powder and flowers of sul- 
fur, a soft eraser, several etching needles, a quan- 
tity of rags, and a sponge. Check manufacturer's 
instructions, as turpentine and asphaltum are 
harmful to some plates. 

(1) Ink solvent for rubber. The ink solvent 
for the rubber rollers and blankets should be one 
that has little or no detrimental effect on rubber. 
This is usually naphtha, or any one of a number of 
commercial preparations made especially for this 
purpose. Under no circumstances should gasoline, 
carbon' tetrachloride, turpentine, kerosene, or any 
mineral oils be used. 

(2) Ink solvent for plate. The ink solvent for 
use on the plate is usually turpentine. Other com- 
mercial preparations may be used for the same 
purpose. 

(3) Gum arabic (acacia). Gum arabic is pitch 
taken from the acacia tree. It is soluble only in 
water. It is used as a protective coating on the 
nonprinting areas of the plate. It is also used in 
the fountain solution. Gum arabic is applied to the 
plate whenever the press is stopped for a period of 
time. It is applied with a sponge, smoothed with a 
damp rag, and removed from the plate with a 
sponge saturated with water. 

(4) Plate etch. Plate etch is a solution, con- 
taining one or more acids, used to make the non- 
printing areas receptive to water. It can cause 



skin irritation if proper precautions are not taken. 
Plate etch is applied to a plate and removed with a 
sponge. 

(5) Asphaltum. Asphaltum is a thick, greasy 
liquid. Because it never dries to a really solid 
form, it is used to protect the image areas of a 
plate that is to be stored for a considerable length 
of time. It is also used to restore ink receptiveness 
to an image that has become weak. It is soluble in 
turpentine. 

(6) Pumice powder. Pumice powder is a fine 
abrasive. It may be used to scour the blanket, to 
grind a new grain into small areas of the plate, or 
as a scouring powder on almost any surface. 
Pumice powder is applied to a plate with a rag 
dampened with either water or plate etch. It is 
removed with a rag saturated in water. The plate 
must be etched with plate etch after using pumice. 

(7) Talcum-sulfur powder (blanket dust). 
The talcum powder and flowers of sulfur mixture 
is used to preserve and revive the tackiness of 
rubber blankets. 

(8) Soft eraser. A soft eraser is used to re- 
move unwanted work from presensitized and 

wipe-on plates. 

(9) Etching needles. Etching needles are used 
to add or delete fine work from the plate. 

6. Job Work Order. Each job should be accom- 
panied by a work order giving pertinent informa- 
tion concerning the job, such as the color of ink, 
the type of stock to be used, the number of sheets 
required, the number of plates, and the completion 
date. 

c. Setting Feeder and Delivery Assemblies. Ad- 
just the feeder and delivery assemblies to the size 
and weight of stock to be used (see para 8-8 to 
8-13 for detailed instructions covering these ad- 
justments). 

NOTE 

Safe switches must always be in the 
"safe" position when setting the feeder 
and delivery assemblies. 

d. Mounting Plate (and Blanket). Mount the 
plate and, if necessary, the blanket on their re- 
spective cylinders. Usually the blanket is already 
mounted, and the pressman need concern himself 
only with mounting the plate (see para 8-14 to 
8-16 for detailed instructions covering the mount- 
ing of the plate and blanket) . 
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NOTE 

Safe switches must always be in the 
"safe" position when mounting either 
the plate or the blanket. 

e. Preparing Inking Assembly. Check all adjust- 
ments of the ink rollers (see para 8-22 to 8-24 for 
detailed instructions covering the ink roller ad- 
justment). 

NOTE 

Safe switches must always be in the 
"safe" position when adjusting the ink- 
ing assembly rollers. 

Mix the ink according to the work order specifica- 
tions. Tighten all the ink fountain keys by turning 
them clockwise and then back them off Vs turn. 
Turn the press until the ink ductor roller contacts 
the fountain roller. Then place the ink in the foun- 
tain. Adjust the fountain keys while turning the 
fountain roller, with the ductor roller contacting 
it, and observe the distribution of ink on the 
ductor and fountain rollers. Adjust the fountain 
keys so that they will distribute the ink according 
to the requirements of the plate. 

/. Preparing Dampening Assembly. Check all 
adjustments of the dampening assembly rollers 
(see para 8-17 to 8-21 for detailed instructions 
2overing these adjustments) . 

NOTE 

Safe switches must always be in the 
"safe" position when adjusting the 
dampening assembly. 

lix gum arable, acid, and water to make a foun- 
ain solution of the proper pH and fill the foun- 
lin. 

g. Inking Plate. 

(1) Put the dampening assembly in position 2 
)ara 8-19a), lower the water-on lever, and en- 
ige the ink-control handle, and lever. Before 
arting the press, check to see that it is clean, 
len start the press and allow it to idle until the 
mpening rollers are wet, but not soaking, and 
2 ink rollers are carrying a sufficient film of ink. 

(2) Then sponge the plate with water to re- 
ve the protective gum arabic coating and start 

press. Since the developing ink in the image 
as of a new plate may have dried, it is best to 
t drop the ink rollers so that the image will be 
rged with fresh ink, then move the dampening 
;mbly to position 1. This will prevent the acid 



in the fountain solution from attacking the image. 
After subsequent wetwashes, however, the damp- 
ening rollers must be contact the plate first to re- 
move excess water. After several press revolutions, 
raise the ink rollers, put the dampening assembly 
in position 2, stop the press, and examine the plate 
for proper inking. Sponge the plate with water to 
prevent it from drying out and oxidizing. If the 
image on the plate does not take ink properly, it 
must be made to do so before proceeding. Among 
the many causes of this difficulty, called a "blind 
image", are improperly set ink rollers, glazed 
ink rollers, improperly set ink fountain, or gum 
streaks or spots. 

h. Printing First Sheets. 

(1) In order to print sheets for checking posi- 
tion and color, start the press and put the dampen- 
ing assembly in position 1. Check the plate for 
dampness and lower the ink rollers against the 
plate. This is a good habit to cultivate, as it not 
only decreases the possibility of accidentally "roll- 
ing up" the plate, but also increases the quality of 
the first few sheets. 

(2) Print three to five sheets by starting the 
air pump, raising the feeder valve, pushing the 
impression-on lever down, as the first sheet 
reaches the front guides, and turning the air. 
pump off immediately afterward. 

(3) Then stop the press, put the dampeners in 
position 2, and sponge the plate with water. 

i. Checking and Correcting Image Transfer. 

(1) Examine the printed sheets to check the 
transfer of the image from the plate to the blanket 
to the paper. All of the image on the plate must 
reach the paper. 

(2) If the image does not transfer properly, it 
must be made to do so before proceeding. Among 
the many causes for this difficulty are : an insuffi- 
cient blanket packing and a dented or cut blanket. 

(3) Lower the ink rollers to the gummed 
plate while the press is idling (off impression). 
Since the plate is dry, its entire surface will accept 
ink. Then put the press on impression for two or 
three revolutions (with the impression cylinder 
backed off), transferring the ink to the blanket. 
All smashed or dented areas will not accept ink 
and can now be marked for additional localized 
packing. After correcting this condition, clean the 
plate and blanket. 

j. Checking and Correcting Position. 

(I) Examine the printed sheets to check the 
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position of the printed image on the sheet. The 
image is positioned on the sheet in two directions 

parallel to and a certain distance away from the 

gripper edge of the sheet, and centered side to side 
(inside the long dimension) on the sheet. There 
are several ways of checking the position of the 
image lay tearing or folding the printed sheet. 
Corner marks on the plate are used to aid in posi- 
tioning. The image can be straightened on the 
sheet by twisting the plate to a different position 
on the plate cylinder. The maximum amount that 
the plate can be twisted is approximately i/ 8 inch. 
(Para 8-160 gives full instructions for twisting 
the plate.) 

(2) The amount of gripper margin can be 
changed by swinging the plate cylinder to a diff- 
erent position in relation to the blanket cylinder. 
The maximum plate cylinder swing is 11/2 inches 
(3/4, in. either way from the center point). (Para 
8-1 6 g gives full instructions for swinging the 
plate.) The amount of gripper margin can also be 
changed by back-and-forth adjustment of the 
front guide bar to allow the sheet to be gripped in 
a different position on the impression cylinder. 
One full turn of the horizontal front guide bar 
screw equals approximately '3/64 inch change in 
gripper margin. The maximum change in gripper 
margin, by moving the front guide bar, is approxi- 
mately 3/16 inch (3/32 in. either way from the 
center point). The registration wheels must be 
reset to the tail edge of the sheet after moving the 
front guide bar. 

(3) The image can also be straightened on the 
sheet by turning the front guide bar out of paral- 
lel. This is not a recommended procedure, as mis- 
register may result. 

(4) The side-to-side position of the image can 
be changed by moving the side guide. For large 
changes (over j 1 ,-, in.), the side guide can be moved 
by loosening the vertical knurled locking screw 
above the side guide, moving the side guide to the 
desired new position, and retightening the locking 
screw. For small changes, the flange of the side 
guide can be moved by turning the horizontal mi- 
crometer screw alongside of the side guide. Mov- 
ing the side guide closer to the center of the press 
causes the image to print closer to the side guide 
edge of the sheet. If the side guide has been moved 
any considerable distance, it is necessary to move 
the feeder pile until i/ inch side guide push is 
again obtained. The registration wheels- should 
also be checked and reset, if necessary. 

k Running Waste Sheets. 
(1) Print the same waste sheets and examine 



them for ink-water balance and "color." The 
amount and distribution of ink and water will be 
adjusted as needed and more waste sheets run 
until the proper density of color is obtained. 

(2) In general, if the ink smears too easily on 
the printed sheet, there is too much ink being 
used. If the plate appears to be wet while sheets 
are printing, there is too much water being used. 
If the ink on the sheet has a gray, listless appear- 
ance, there is too much water being used. If a 
scum of ink appears in the nonprinting area of the 
plate, not enough water is being used. 

(3) Run some sheets through the press twice 
and examine them for a blur. If a blur is present, 
it indicates misregister. The registration devices 
of the feeder must be adjusted where necessary to 
overcome this difficulty. 

I. Getting Sheet OK'd by Supervisor. When a 
sheet with proper margins and color is printed, 
take it to the supervisor or senior pressman for an 
OK. Place the OK'd sheet in the work order 
jacket. All future copies must duplicate this sheet. 

m. Starting Run. 

(1) In order to check register during a run, 
use a pencil or a needle to make small registration 
marks on the plate in such locations that they will 
print at the extreme edges of the stock. Make 
these marks on the side guide side of the plate and 
on the side opposite. Position both marks near the 
gripper edge of the plate. The mark on the side 
guide side is a small "tee" with the head of the 
"tee' parallel with and as close as possible to the 
edge of the sheet. The mark on the opposite side is 
merely a short line perpendicular to the edge of 
the sheet and running off it. After some sheets 
have been run through the press, take 10 or 12 of 
them from the delivery board and, keeping the 
gripper edge of all the sheets alined, "fan" or 
"slide" them sideways slightly. The location of the 
registration mark on each sheet in comparison 
with the other sheets indicates at a glance whether 
the various registering devices are adjusted and 
working properly. 

(2) Set the counter at zero, and adjust the 
automatic pile receder to the thickness of the stock 
being run. The actual run can then be started. 

(3) During the run, check the sheets fre- 
quently for misregister, scumming, filling in, or 
variation in color or amount of ink. If any diffi- 
culty appears, turn off the air pump and deter- 
mine and correct the cause of the difficulty before 
continuing. See appendix E for a list of common' 
printing difficulties. 
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8-30. Operational Instructions 



Section X. WASHUP PROCEDURE 



6. Preparing for Washup. 
(1) Remove all stock from the delivery board 



c. Cleaning Inking Assembly 



a biade 

f Untain ro]I with 






If solvent is 
rollers, there 
the friction- 



d Cfe awwflr Dampening Assembly 






. Cleaning Cylinder Assembly. 



(2) Remove the plate. 



of the P la te and im- 



a Can 



Pot, pour solvent 



and 






52 



rubber blanket with ^er first 

- * Wlth Solvent and P mice P^er. 
It with a mixture of sulfur and talcum. 



TM 5-245 



CHAPTER 9 
BINDERY OPERATIONS 



Section I. INTRODUCTION 



9-1. Processing the Printed Product 

ft. The lithographic cycle is not necessarily com- 
plete with the printing of the sheets on the offset 
press. Additional processing is frequently neces- 
sary before a final product is delivered to the user. 
This processing- may include trimming and cut- 
ting, folding, stitching or other binding, punching, 
padding, or perforating, depending on the nature 
of the finished product. Military printing plants 
generally are equipped to perform most of these 
functions. 

b. Standard military maps normally do not re- 
quire either cutting or folding. Their formats have 
been designed to fit the sheet size handled by field 
presses, and any necessary trimming of stock is 
done before the maps are printed. Among the few 
exceptions are special purpose maps, such as road 
maps and air charts, which usually are accordion- 
folded to facilitate handling by the vehicle opera- 
tor, pilot, or navigator. 

c. Other products of military printing plants 
usually require cutting, and sometimes drilling, 
punching, folding, collating, and binding. Chapter 
6 of this manual discusses the arrangement of ma- 
terial on flats for combination layouts. Proper 



planning at the layout stage eliminates many sub- 
sequent problems in the bindery. Forms are al- 
most always printed in multiples, and sometimes 
combine different sizes and shapes on one sheet, 
requiring careful cutting to separate them. Pam- 
phlets must be correctly folded, and the 'pages of 
books and booklets, besides being folded, must be 
fastened together and trimmed. 

9-2. Equipment 

The extent of bindery operations varies greatly 
among military printing plants, ranging from 
simple cutting and trimming to the binding of 
good-sized books. The equipment available for 
these operations also varies widely. This chapter 
discusses the characteristics and operation of a 
typical, power-driven cutter, buckle-type folder, 
and wire stitcher. Although the make, model, and 
capacity of any such equipment in a particular 
installation may differ from those discussed here- 
in, the principles of operation are the same. The 
operator should have both a complete understand- 
ing of these principles, and a thorough familiarity 
with the make and model he operates. The opera-. 
tion and maintenance manuals or the manufactur- 
er's instructions for each model provide the neces- 
sary specific information. 



Section II. POWER-DRIVEN CUTTER 



9-3. Description 

The power-driven cutter (fig. 9-1), once it has 
been set and the paper loaded, operates automati- 
cally. The position of the back gage, which is a 
movable, fingered metal bar, determines the width 
of the cut. The paper is loaded on the cutter table 
and jogged against the back gage, which has been 
positioned the desired distance from the knife by 
means of a handwheel. The operator raises the 
safety lever with one hand and depresses the knife 
lever with the other. The knife cannot be de- 
pressed until the safety lever is raised. After the 



cut is made, the knife returns to its original posi- 
tion and is automatically locked to prevent a re- 
peat stroke. The braking mechanism is similar 
to that on an automobile and requires the same 
kind of care and occasional adjustment. There is 
an automatic clamping device which descends just 
ahead of the knife to hold the paper flat. This 
clamp can also be operated with a foot treadle, 
independently of the knife. 



9-4. Safety 

Good safety practices, which 



are essential 
9-1 
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^Hazardous to use. A piece of soap or wax rubbed 

^long the bevel makes a dull knife cut easier, and 

gives a cleaner face to the cut. Apply lubrication 

Very lightly, however, and do not lubricate when 

the knife is sharp. Changing knife blades should 

be done only by experienced operators. If the blade 

is over 40 inches long, two men are needed to 

change it. 

d. Brakes. Do not oil or grease the brake leath- 
ers, as this makes the brake ineffective. If there is 
a downward creep of the blade at the end of each 
stroke, the brake may need adjustment. Consult 
the manufacturer's instructions for the particular 
model of cutter before attempting to adjust the 
brake. 

e. Safety Washer. The safety washer is a gear- 
like connector on the end of the drive shaft which 
is designed to break under less stress than the rest 
of the machine. This prevents serious damage to 
the cutter. If a safety washer breaks, it must be 
replaced after the cause of the break is deter- 
mined and corrected. Some causes are a dull knife, 
grabbing clutch, loose drive shaft brake, foreign 
matter in the gear train, excessive clamping pres- 
sure, and excessive cutting load. After the cause of 
the break has been corrected, remove the safety 
washer screw in the drive shaft end, engage the 
clutch and turn the flywheel by hand. When the 
tongue on the drive shaft is perfectly aligned with 
the tongues on the gear, install the washer, replace 
the screw, and tighten. 

/. Housekeeping. Poor housekeeping in and 
around the cutter contributes to many accidents. 
Wet floors or improperly stored equipment can 
cause trips and falls. These are always dangerous, 
but near the cutter, they are doubly so. Keep the 
area clean, the floors dry and unwaxed, and all 
equipment in its proper place when not in use. 

9-5. Care of the Cutter 

a. Blade Adjustment. Cutting completely 
through the stock depends upon proper adjust- 
ment of the blade to the cutter stick. This setting 
is done by maintenance personnel either in the field 
or at base operations. 

b. Keep the Knife Sharp and the Machine Oiled. 
Always keep the knife sharp and the machine well 
oiled to prevent friction and loss of power. 

c. Cutting Sticks. Do not allow the knife to drive 
into the cutting stick. This usually is caused by 



improper blade adjustment. Turn or replace the 
cutting stick when clean cuts can no longer be 
made. 

d. Hard Jogging Against Back Gage. Do not jog 
the paper hard against the back gage. Continued 
heavy jogging against the back gage will throw it 
out of alignment. 

e,. Oil Table and Knife. When the cutter is not 'in 
use, cover the knife and table with a thin coating 
of oil to prevent rust. 

/. Lubrication Guide. Consult the lubrication 
guide in the manufacturer's instructions to make 
sure the recommended type of oil and grease is 
used during maintenance of the paper cutter. 

9-6. Operating Controls 

(Nos. in parentheses are keyed to fig. 9-1) 

a. Starting Drive Motor. To start the main 
drive motor (1), push control button (8) and 
allow a few seconds for the motor to accelerate the 
flywheel to running speed before cutting. 

b. Safety Handle. To actuate the cutting cycle 
the safety lever (2) must be lifted with the left 
hand before depressing the knife lever (3) with 
the right hand. This is the most important single 
safety feature of the cutter. The knife lever 
cannot be depressed until the safety lever has been 
lifted. The operator cannot have his hands under 
the cutter if both hands are on levers simultane- 
ously. 

c. Back 'Gage. To move the back gage (4) for- 
ward or backward, turn the hand wheel (9), lo- 
cated under the cutting table. This shows the 
length or width of the cut on the dial (10) located 
above the cutting table, when the paper is flush 
against the gage. To adjust the gage for a cut, 
turn the hand wheel until the desired measure- 
ment is correct on the dial. A lock (7) is provided 
for this wheel when repeated cuts at the same di- 
mension are to be made. 

d. Foot Treadle. A light foot pressure on the 
treadle (5) will lower the clamp (11) when the 
knife is not operating. This holds the top sheets of 
paper in register until the clamp pressure is ap- 
plied by the machine. It also aids in pressing the 
air from the paper. 

9-7. Operations 

a. Handling Paper. 

(1) Size of lifts. When transferring stock 
from skid to cutter table, it is important to avoid 
disturbing the alinement of the paper in the stack. 
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. u-v- to toke small amounts, rather than 
^ v- Amities that can easily shift out of alme- 

,-M /V/HJ- cwrtfwp. If the paper curls up at 
.v-,. kl-k against the gage, it will not cut accu- 

r -., -v Tun 1 It over so the top sheets are flat, or 
I,*.-'*' a w*-ipht on top if the cut is of sufficient 
w <<j-h 'hat the weight will not interfere with the 
t:isnp.'rLpJr usually cuts better when the curl is 

t :i| Jvyying paper. Jog paper against the 
Wr by pressing the ball of the thumb against the 
fr ?: If the lift from top to bottom. Jog paper 
aifa^nst the and side frame before each cut. 

T.-unj>:nK' with a wood block helps to keep paper in 
]: !-r 1 u not move the gage until the entire amount 
'I *\: ck has teen cut. 

s 4 Cutting large sheets of paper. When cut- 
tirtf larre sheets of paper, drive the air from be- 
iwivTi the sheets before the full clamp pressure is 
applied ; otherwise the paper may slip out of regis- 
ter Th> :s easily done by drawing a weight across 
: s ,* s i-iptr. Then a gentle pressure of the clamp 
v.rh thv foe.* treadle will drive out additional air 
> 5 re the full damp pressure is applied. 

b. >Y:f <>f Lift. 

1 1 j >/^iff. Leave about l^ inches between 
^- * i f the lift and the bottom of the clamp 
-. *.vr. r.itting 22 x 29 map stock so that the knife 



may gain full momentum before striking the 
paper. 

(2) Stock peculiarities. Some stocks are har- 
der to cut and harder on the knife than others, 
and put a greater strain on the machine. News- 
print, book paper, and onionskin are examples of 
easy to cut paper. Coated, cover, and gummed pa- 
pers are stocks that are hard to cut. 

(3) Lift heights. The desirable height of lifts 
varies, but in most cases the lift is limited to three 
or four inches in order to eliminate draw. Draw is 
the slight difference in size between the top sheets 
of a lift, and those on the bottom. When cutting 
sheets in very close register reduce the lift to not 
more than 3V& inches. 

(4) Reduce draw with cardboard. To reduce 
the draw in tough stocks, put two or three sheets 
of cardboard on top. 

c. Cutting Printed Stock. Work that has been 
printed on the press may not always be square and 
true; therefore, it cannot be jogged against a 
straight edge gage and cut accurately. When cut- 
ting printed material, be sure to determine if 
there is a bad edge; if there is, do not jog 1 that 
edge. Printed material must be jog-Red in perfect 
register. Be sure all printing guide marks and 
edges are in the same position throughout the lift. 
Bookwork normally is trimmed according to tick 
marks. Maps usually are not trimmed. 



Section III. PAPER FOLDING MACHINE 



9-8. Description 



. 



r. parentheses are keyed to fig. 9-2) 
ilitary printing plants are equipped 
ype folding machines. These folders 
educe both parallel and right-angle 
/'ier depending on the size and capac- 
.vnine. All folding machines consist 
feeding mechanism (1), a register- 
ar.il conveyor (3), one or more fold- 
ar.d a delivery unit (5). 

-*.' : aliRjr unit operates in the following 

* : r> sheet of paper is fed between two 

; ; ; ;^fi carry it to a fold plate, consisting of 

'*-." !'f I" T th a stop ' or S a e > between 
i" -'^tne desired distance. 
,V f f : ! he "fe 6 of the sheet reaches the 
-;^--;*r wiekles, and a third or fold roller 

^.ed part of the sheet and moves it 



forward, at the same time placing a fold at the 
point of buckle. Additional folding units repeat 
this procedure until the required number of folds 
have been made. 

(3) If it is desired to by-pass a particular 
folding unit, a deflector is placed at the entrance 
to the fold plate, where it will cause the sheet to 
move on to the next part of the cycle. 

c. The folder described in this section (fig. 9-2) 
is typical of those used by military printing 
plants. It can fold up to a 32-page signature, and 
can handle stock ranging in size from 5x7 inches 
to 25 x 38 inches, and in weight from 9-pound 
onionskin to 140-pound index. It can produce both 
parallel and right-angle folds in a number of com- 
binations (para 6-14). An optional pasting at- 
tachment can be used to paste 6- and 8-page leaf- 
lets together, thus avoiding additional processing 
m the bindery. 
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9-13. The Power Train 



9-14. Lubrication and Maintenance 
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Section IV. PAPER 
9-15. Description 

(Nos. in parentheses are keyed to fig. 9.9) 
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1. Spool of Wire 

2. Feeder Pin 

3. Straightening Pin 



4. Cutter 

5. Work Table 

6. Foot Treadle 



Figure 9-9. Wire-stitching machine. 




Figure 9-10. Two methods of stitching. 
a. saddle; b. flat. 



to be stitched. Turn the hand wheel until the gage 
clamps hold the paper firmly, but still allow the 
paper to be withdrawn. 

(3) Maximum thickness. This stitcher binds 
paper up to a maximum of % inch thick. Use a 
size of wire strong enough to keep from bending 
before it passes through the paper. 

d. Stitching the Copy. 

(1) In saddle stitching, the copy is opened 
and positioned so that the fold is centered on the 
apex of the V-shaped table. Holding the paper in 
place, depress the foot treadle to stitch the copy. 

(2) In flat stitching, a guide bar with mova- 
ble stops is adjusted as required to aid in the 
correct placement of the copy and the spacing of 
the stitches. As with saddle stitching, the ma- 
chine is activated by depressing the foot treadle. 

(3) During operation, check the stitching at 
regular intervals. If the machine is correctly ad- 
justed, the staples will fold neatly and evenly 
against the underside of the work. 

9-17. Care of the Stitcher 

a. Turning the Cutter. If one or both ends of 
the wire do not drive through the folded work, 
buckling the staple, the problem can frequently be 
traced to a dull circular cutter, which does not cut 
the wire clean and square. To get a new and sharp 
cutting edge, turn the cutter to a new position. Be 
sure to see that the screw holding the cutter is 
securely tightened after the cutter is turned. 

b. Lubrication. Lubricate well with a good 
grade of machine oil. Occasionally apply a little 
oil on the sides and front of the former and driver 
bars. Apply very little oil to these bars as excess 
oil will drip down onto the work. 

9-18. Safety 

As with most of the power-driven equipment in 
the pressroom and bindery, carelessness in the op- 
eration of the wire stitcher can cause injury. The 
following safety practices must be observed at all 
times. 

a,. Position of Hands. Keep hands well away 
from the stitching area when guiding the work. 
Since the staple former and head hold the paper 
securely in place, there is no need to have hands 
too close to the stitching area. 

b. Position of Foot. Depress the foot pedal only 
when you are ready to stitch. The stitching move- 



it hlne continues as long as the foot 
' i, even if the wire is depleted. 

/'t'U'tr When Adjusting. Discon- 



nect the power cable from, the power source when 
any adjustments are to be made on the stitcher, 
This prevents the machine from accidentally 
starting a stitching cycle. 
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CHAPTER 10 
MAP REPRODUCTION TRAIN 



10-1. Introduction 

a. The mobile map reproduction train consists 
of a group of truck-mounted vans containing the 
equipment for producing- maps and related 
printed material in the field by photolithographic 
methods. 

b. The basic reproduction van body has fixed, 
insulated walls, floor, and roof. It is 2081/2 inches 
long, 96 inches wide, and 94 inches high and is 
mounted on a 4 DT 190-inch wheelbase, 2*/2 ton 
M46 chassis. The van for the process camera sec- 
tion has a similar body with an additional 3-foot 
expandable rear compartment. 

c. All vans contain the following standard items 
of equipment: an air-conditioner-heater unit, a 
communications system (portable field-phone 
type), an overhead fluorescent lighting system, 
and blackout screens on the windows. Exterior 
wheel racks are mounted on either side of the 
vans for storage of an electric power cable and a 
water hose. See figures 10-1 and 10-2 for curb- 
side and roadside views of a typical reproduction 
train van. 



d. The engineer topographic battalion train con- 
sists of six types of vans. The engineer topo- 
graphic company train uses only five of the six 
types. The different types are as follows : 

( 1 ) Process camera van. 

(2) Photomechanical van. 

(3) Layout van. 

(4) Plate processing van. 

(5) Press van. 

(6) Headquarters and laboratory van. (This 
van is included in the battalion train, but nor- 
mally is not part of the company train.) 

e. The interior arrangement of each type of van 
is illustrated in figures 10-3 through 10-8. 

/. The vans which make up the map reproduc- 
tion train are described in (1) through (6) below. 
(1) The process camera van (fig. 10-3) is 
divided into two sections by a double door light- 
tight partition. The larger section contains the 
front end of the 24- x 30-inch copying camera, a, 
with its two attached arc lamps; the copying 
board: and two water tanks, c. The smaller com- 




Figure 10-1. Map reproduction van (curbside view). 
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Figure 10-2. Map reproduction van (roadside view). 



w 



hk-h serves as a darkroom, holds the 
. aniera plus a wall-mounted light box, 
;?;/ negatives; and a temperature-con- 
it..u j processing unit, <i. The rear por- 
f\|wnded 3 feet to provide additional 
lvur for the photographic darkroom 
sr;:;y operations, the temperature-con- 
t r;\- processing unit is located in this 
*hv van is to be moved, the processing 

r* ; ; , in a position directly behind the 
.i-.;;;m back. The expandable rear is 
-: nT'.ii leaked. 

;,y-:;t van (fig. 10-4) contains the 
>"> -f equipment: one precision lay- 
' : .::f table, ; three opaquing tables 

: I:*-hr tables), 6; and one map cabi- 

v.;:rn:Hit in this van is sufficient to 

r.t.;v ,v.rk load of the mobile layout 

'-VK->:ve load develops, the layout 

tritr vans also can be used. 

; -r ."-^mechanical van (fig. 10-5) is 

;/-'.:<ie facilities for rub-on color 

' - r :ne preparation of "blueline im- 

' v * raaierial. This van is equipped 

^i;*r items: a temperature-con- 

'*;' W^'MS uni t, a; a lithographic 

*"mp r; a vacuum frame, d; two 
;/> ^Jc.- t p; and a 5-drawer cabi- 
"- !ina / Pwe of equipment included 

; 4 ;;*< model brush graining instru- 
-^r^iv plates, to assist the plate 

i '^> Processing van (fig. 10-6) con- 



tains the following pieces of equipment: a vacuum 
frame with attached vacuum pump, a; a rail- 
mounted arc lamp, 6; two lithographic ,sink.s, c\ 
three cabinets, d and e; one tilt-top oi)U(juing 
table, /; one centrifugal water pump (included in 
the TOE, but usually located in this van) for use 
by the entire train, g\ a wall-mountod litho- 
graphic plate rack, h\ a refrigerator for tho stor- 
age of chemicals, i\ and two overhead water tanks 
to supply the sinks, j. Also included in this van, 
but not illustrated in figure 10-6, is a hand model 
brush graining instrument. A curtain is mounted 
in the van to protect the personnel from possible 
eye damage resulting from overexposure to the 
ultraviolet rays from the carbon arc lamp. 

(5) The press van (fig. 10-7) is equipped 
wxth an ATF Model DP press, a; two press roller 
cabinets, 6; a lithographic press cabinet, c; and 
two lithographic paper tables, d. 

(6) The headquarters and laboratory van 
(fig. 10-8), in the battalion, but not the company 
tram, is used as the operations section. It also 
serves as a central photolithographic laboratory, 
ihe operations section uses the following items of 
equipment: a typist's desk, a; a field telephone 
switchboard, 6; and a 5-drawer filing cabinet, c. 
J-he equipment for the laboratory portion of the 
van includes: a lithographic sink, d, complete 
with an overhead, 65-gallon water tank, e; a re- 
ingerator, /, f or storage of chemicals and other 

10W tem P er ^ures; two tilt-top light 
! ne ^ ative Citing, opaquing, and lay- 

lh \ CaMnet Space ' h and *' for 
laboratory supplies. 
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10-S. Interior arrangement of process camera van. 
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Figure 10-7. Interior arrangement of press van. 
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10-2 Selecting Field Site for Operation 

a. Considerations. Several factors must be con- 
sidered when selecting a field site for the map 
reproduction train. These fall into two categories 
tactical, which are universal for van operation; 
and technical, which are requirements for the 
map reproduction train. The first category in- 
cludes accessibility, concealment, cover, defense, 
communications, and terrain suitability. The tech- 
nical considerations require knowledge of soil con- 
ditions, van dispersal, availability of usable water, 
and humidity and temperature conditions. These 
factors are interrelated and must be considered 
simultaneously. They are not listed in any order 
of preference. 

b. Tactical. The selected site must allow for the 
proper location of the vans to perform their oper- 
ation efficiently. FM 30-10 discusses in detail the 
tactical elements which can affect the operation. 

(1) Accessibility. The train must be able to 
reach the location with little difficulty. Provisions 
should also be made for a possible withdrawal and 
movement to a new site (FM 55-30). 

(2) Concealment. The site should be adapta- 
ble to natural cover for camouflage (FM 5-20). It 
should be as invisible as possible to ground and 
air observation. Netting and garnish material can 
be used, but natural cover is preferable. Wooded 
areas can provide the concealment, but must be 
open enough to permit the maneuvering of the 
vans in setting up. 

(3) Cover. Protective cover should be consid- 
ered. The effectiveness of the different types of 
cover (FM 5-15) and the placement of the vans to 
achieve the best use of this cover are two more 
factors. 

(4) Defense. Tactics require provision for 
possible defense of the train and the surrounding 
area. FM 5-146 explains these requirements. 

(5) Communication. Access to a higher, 
lower, or adjacent headquarters is a consideration 
in site selection. Signal communication may be 
used as a supplement to direct access, but map 
reproduction requires personal contact in many of 
its phases. 

(6) Terrain suitability. Unstable climate, and 
infested and unsanitary areas would detract from 
the efficiency of the operation, and should be 
avoided. Mountainous, desert, or marshy locations 
also present tactical problems (FM 30-10) . 

c. Technical Selection of the proper site must 



also consider the requirements associated with the 
map reproduction train. 

(1) Soil conditions. The soil must support the 
weights of the individual vans in place. Since the 
vans also require lateral leveling (by built-in 
jacks) , the ground must be fairly level. 

(2) Van dispersal. Each group of three vans 
is dependent upon one 60-kw generator for a 
power source. Since the maximum length of elec- 
tric cable for efficient power distribution is 100 
feet (about 30 meters), each van in the group 
must be placed no farther than this distance away 
from its power source. See figure 10-9 for a possi- 
ble layout of an engineer topographic company's 
map reproduction train in the field. 

(3) Usable water. Photolithographic map re- 
production requires water for its operation. How- 
ever, not all water is suitable. The source may be 
contaminated with impurities, both solid and 
chemical, that make it impractical to use. Disposal 
of the waste must also be considered. 

(a) Impurities. The water source may con- 
tain solids, such as debris, organic matter, and 
sand, and chemical impurities, either dissolved or 
in suspension in the water. The chemicals can 
cause fogging, scumming, or precipitation of 
other chemicals in the solutions. The lack of chem- 
ical balance is the most common fault. These im- 
purities must be removed or an alternate supply 
of water furnished for the lithographic operation. 
The local water may be adequate for washing up. 

(b) Filtering. After the debris and solid 
matter have been screened, the water must be fil- 
tered and chlorinated. Allow the water to stand in 
the canvas tank to settle out some of the impuri- 
ties. Filter through available filters or improvised 
pads of cheesecloth with squares of absorbent 
cotton between until the water is comparatively 
clear. 

(c) Chemical balance. Almost all litho- 
graphic solutions are acid and require a specific 
pH for proper operation. The mixing formulas 
are based on neutral water and the quantity of 
acid to be added to achieve the pH. To eliminate 
changing formulas after every move, a water pu- 
rification set is included in the unit's equipment. 
This set can be used not only to purify the water 
but also to balance it chemically. 

(d) Water lines. With the water purifica 
tion system provided, chlorinating and filtering 
minimize difficulties caused by suspended matte 
and growth of algae in pipes and tanks. Pumps 
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1. PROCESS CAMERA 

2. PHOTOMECHANICAL 

3. LAYOUT 

4. PLATE PROCESSING 

5. PRESS 



6. GENERATORS 

7. WATER PUMP 

8. SUMP 

A. WATER INTAKE 

B. DRAINAGE (DOWNSTREAM FROM SOURCE] 



Figure 10-9. Possible layout of map reproduction train. 



tanks, and the circulating system within the mo- 
bile units must be drained where freezing condi- 
tions are expected. 

(e) Storage. If the unit's stay is to be an 
extended one, it might be practical to erect a 
bower with canvas storage tanks to provide a 
gravity flow of water to the vans. For short stays, 
)r constant moving, a water truck or trailer may 
3e more conveinent to use. 

(4) Drainage. When planning a drainage sys- 
em for a map reproduction van that has been 
amouflaged, care must be taken to see that the 
/ater does not give away the position of the truck 
D an" enemy observer. Even though the water 
raining from the van is heavily laden with chem- 
;als, it will still irrigate the ground and may 



cause the grass and weeds to grow green and lush. 
Most chemicals support, and often encourage, the 
growth of plants and even animal bacteria. The 
only chemicals used that will kill plant life out- 
right are extremely acid or alkaline solutions con- 
taining agents such as hydrochloric acid and so- 
dium hydroxide. If these two agents flow together, 
however, they will tend to neutralize each other. 

(a) Disposal in dry country. When work- 
ing in semiarid or desert areas, it is especially 
important that the waste water be disposed of in 
such a way that it will not 'cause any breach of 
camouflage. A good way to dispose of waste water 
in these areas is to dig a large pit, fill it with large 
boulders or rocks, and build a cover that can be 
camouflaged to look like the surrounding area. A 



hose or pipe can be used to carry the waste water 
into the pit and the natural porosity of the ground 
will take care of the drainage. 

(6) Sanitation. Two other reasons for dis- 
posing of the waste water in an acceptable man- 
ner are sanitation and cleanliness. Mud holes do 
not contribute to clean working conditions. When 
water collects in small pools, insects use these 
places as breeding areas. If such pools develop 
near the vans, take immediate measures to drain 
them and lessen the hazard of an increased insect 
population in the locality. 

(5) Humidity and temperature conditions. 
Each van is equipped with an air-conditioner- 
heater unit which controls the temperature and 
humidity inside. However, the normal flow of 
work requires that paper, film, or metal plates be 
transferred from one van to another. Exterior hu- 
midity and temperature can thus affect the mate- 
rials each time they are transferred to another 
van, especially if the vans are set the maximum 
distance apart. This may require placing the ma- 
terial in special containers or wrappings each 
time. Another solution is to set the vans so that a 
cover, canopy, or chute could be constructed be- 
tween the doorways to minimize the effects of the 
weather on the materials. 

10-3. Leveling Vans 

Leveling jacks are provided at the four corners of 
.the van body (fig. 10-1010-13). These jacks are 
bolted to the underside of the van body and can be 
retracted when the vans are to be moved. They 
are designed for lateral leveling of the van and 
obtaining stability of the equipment. Precise lon- 
gitudinal leveling of the vans is not required for 
technical operation. If desired, longitudinal level- 
ing can be obtained by proper site selection or by 
digging out or blocking up the wheels. To level the 
van laterally, the jacks are adjusted by means of 
ratchet handles until the small bubble of each 
level is centered. DO NOT LIFT THE TIRES 
OFF THE GROUND. The leveling jacks are not 
designed for raising the truck wheels off the 
ground. 

10-4. Semipermanent, Garrison-Type Location 
in the Field 

When the map reproduction train is set up for 
semipermanent operations in the field, the ideal 
type of location is a large garage, a warehouse, or 
similar industrial or commercial building. The 
vans can be brought in under a roof or backed up 




Figure 10-10. Roadside, forward leveling jack in 
down position. 

to the loading platform outside the building. Fig- 
ure 10-14 illustrates one possible layout of vans 
inside an industrial building. A platform or ramp 



LEVELING BUBBLE FOR JACKS (UNDER COVER) 




Figure 10-11. Roadside, forward leveling jack 
in raised position. 
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Figure 10-12. Roadside, recur leveling jack in down 
position. 




^ 10-13. Roadside, rear leveling jack in raised 
position. 



built up to the floor level of the vans greatly facil- 
itates the flow of materials from one van to the 
next. 

10-5. Capability and Characteristics of Equip- 
ment Common to all Reproductions Vans 

a. Electric Power. The reproduction train re- 
quires a 208-volt, 3-phase, 4-wire current for elec- 
tric power. This may be produced by the 60-kw 
generator (three for a topographic company; 
three for a battalion) , or procured locally. A re- 
ceptacle is located on the curbside of the van body 
near the rear for plugging in the power supply 
(fig. 10-15). Duplex outlets are located on the 
interior side walls for 115-volt appliances. Light 
switches, inside the side door, control both the 
24-volt emergency lights and the fluorescent ceil- 
ing lights. Individual pushbuttons on each fixture 
allow operation of either one, two, or three tubes. 
Inside the panel board is a chart showing the var- 
ious circuits and the color coding of each. Also 
shown is the 24-volt wiring. The initial electrical 
hookups normally are done by well qualified elec- 
tricians, and they should train the other operating 
personnel. When using the 3-phase, 4-wire system, 
care must be taken to insure that the motors ro- 
tate in the proper direction. 

b. Reel Racks. Power is conveyed from the gen- 
erators and transformers by 100-foot, multi-con- 
ductor, heavy-duty electrical cables. When the 
cables are not in use, they are stored on large 
reels underneath the van body. Canvas covers 
keep them dry and clean. 

c. Blackout Window Screens. The van body is 
designed to be light-tight inside even under direct 
sunlight, and light-tight outside when the inside 
lights are on during blackout conditions. The 
blackout screens on the windows slide up and 
down as needed. The windows can be swung out 
for cleaning. 

d. Telephone Connection. An outside plug-in 
for the telephone wire is located on the curbside 
just to the rear of the side door. Terminals are 
available inside for attaching portable field tele- 
phones. 

e. Air-Conditioner-Heater. 

(1) To operate the air-conditioner-heater, be 
sure the exhaust pipe is raised before operating 
the heater. The fuel supply valve located at the 
bottom of the tank and the valve on the electric 
fuel pump in the compartment on the roadside of 
the van should be closed when the heater is not in 
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Figure 10-15. All-weather electric power receptacle. 

operation. The quadrant damper can be adjusted 
to deflect warm or cool air to the ceiling duct. 

(2) The air-conditioner-heater is designed to 
fit in the van body space above the cab. It has 
ducts connected to the air-conditioned space. Con- 
trols are in the van. In operation, space air is 
drawn "through the inlet duct in the rear of the 
unit, conditioned, and then discharged through 
the outlet duct to the controlled space. Fresh air is 
introduced, when desired, by opening the damper 
in the bottom of the evaporator compartment. The 
unit provides three types of conditioning-ventila- 
tion only, ventilation and heating, and ventilation 
and cooling. The unit is placed in operation by 
snapping the master switch to the ON position. 
This will start the circulating fan which runs 
while the master switch is ON. The compressor or 
heater cycle can then be turned ON and OFF, 
depending on the operation desired. 

(3) Operation of the unit is controlled by 
thermostats mounted on the van wall. The type of 
operation is set by the three-position switch on 
the control box. Each of the different positions 
gives the following : 



(a) Cooling. The compressor starts and 
tops on thermostatic demand. A change in tem- 
perature of 2 will cycle the unit ON to hold a 
desired temperature. 

(&) Ventilation. The circulating fan con- 
tinuously recirculates the air. If the damper in the 
bottom of the evaporator compartment is open, it 
introduces fresh air. 

(<?) Heating. The heater is started manu- 
ally, and then is controlled by the heating thermo- 
stat. It will cycle to maintain the duct temperature 
at 75. During operation, the heater uses gasoline, 
drawn from the truck fuel tank, at the rate of 1 
gallon per hour. 

/. Water Storage Tanks. In some of the vans, 
there are 65-gallon water tanks. A gasoline-driven 
water pump is included in the TOE for use by the 
whole reproduction train. A water purification set 
makes the water suitable for photographic and 
lithographic use. The tanks must be emptied..be- 
fore the vans are move s d, and also if freezing 
weather is expected. 

10-6. Preparing Vans for Movement 

a. Load sufficient supplies and materials in the 
vans to permit the section to continue operation at 
the new area or site until the supply channels 
function again. 

b. Bottle and store in the vans, as far as practi- 
cal, any solutions and compounds, such as gum 
arabic, which require time to prepare to a ready- 
to-use state. This will enable the section to start 
work almost upon arrival at the new area. 

c. Roll up exterior items, such as water hoses, 
electric cables, and camouflage netting, and pack 
them to accompany the van. 

d. Lock in place or otherwise fasten down the 
vacuum frame, the arc lamp, and similar items of 
equipment to prevent any damage during transit. 
Remove all removable rollers from the press and 
secure them in the rack. 

e. Drain the water tanks, unless they are needed 
as a water supply in the new area. This could be 
due to a water shortage, or to the presence of 
impurities which require extensive treatment to 
remove. 

/. Retract the leveling jacks and fasten them 
securely. 
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- Place a cover over the plates in the plate rack 
and tod it to prevent the plate S from shtag and 

-being scratched. 

any uncompleted jobs to reproduction 
unles, orders to the contrary are 



given. 

i When all else is completed, close and lock the 
doors to the vans. 

j Report to reproduction headquarters, that the 
vans are ready to move. 
fc Time permitting, make a final check of the 

an undisturbed appearance. 



! 0-7. Setting Up Vans for Operation 

a. Place the vans in the designated positions. 



6. Caniounagethe vans 

(The vans using large q drain . 

select an area which permits the digging 
age facilities.) 

c. Level the vans laterally. 

d. Connect the electrical cables and water hoses. 

e. Check equipment and solutions. 

/. Report to reproduction headquarters when 

ready for operation. 
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APPENDIX A 
REFERENCES 



A-l. Army Regulations 

AR 117-5 
AR 310-1 
AR 310-3 
AR 310-25 
AR 320-50 
AR 345-20 
AR 360-5 
AR 380-5 
AR 725-50 



Military Mapping and Geodesy. 

Military Publications (General Policies). 

Military Publications (Preparation, Coordination, and Approval), 

Dictionary of United States Army Terms. 

Authorized Abbreviations and Brevity Codes. 

Release of Information and Records from Army Files. 

General Policies. 

Safeguarding Defense Information. 

Requisitioning, Receipt and Issue System. 



A-2. Department of the Army Pamphlets 

DA Pam 108-1 Index of Army Motion Pictures, and Related Audio-Visual Aids. 

DA Pam 310-1 'Index of Administrative Publications. 

DA Pam 310-3 Index of Doctrinal, Training, and Organizational Publications. 

DA Pam 310-4 Index of Technical Manuals, Technical Bulletins, Supply Manuals, Supply 

Bulletins, and Lubrication Orders. 

DA Pam 310-7 U.S. Army Equipment Index of Modification Work Orders. 



A-3. International 

2202 
2203 

2204 

2205 

2206 

2207 

2209 

2210 

2211 (2d Ed) 

2212 

2213 

2214 

2215 

2216 

2217 

2218 

2251 



Standardization Agreements 

Map Conventional Signs. 

Map Reference System to be Used in the Target Area in Close Air Support 
Operations. 

Maps to be used in Close Air Support Operations. 

Use of Identical Maps by NATO Ground Forces (SEATO). 

Standard Scales for Maps Affecting Land Operations. 

Standard Sheet Sizes for Maps of Various Scales. 

Edition Designation System for Land Maps. 

Trig Lists. 

Geodetic Datums, Spheroids, Grids, and Grid References. 

Map Series Numbering. 

Indexes to Names on Land Maps. 

Marginal Information on Land Maps. 

Evaluation of Land Maps. 

Vertical Aerial Cartographic Photography. 

Sizes of Indexes to Series of Land Maps. 

Military City Maps. 

Scope and Presentation of Military Geographic Information and Documen- 
tation (MGID). 
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2262 

3178 
3179 
3180 
3182 
3187 



Presentation of Military Geosranhi 



Sheet Photo gra p 

NATO Hi*h Contrast Developer 

of Prepacked Photonic Ch efflical 



Field Manuals 



A-4. 

FM 

FM 5-15 
FM 5-20 
FM 5-25 
FM 5-30 
FM 5-146 
FM 7-10 
FM 21-5 
FM 21-6 
FM 21-26 
FM 21-30 
FM 21-31 
FM 30-10 
FM 55-30 
FM 101-10-1 

^-5. Technical Manual? 

TM 5-230 

TM 5-240 

TM 5-243 

TM 5-244 

TM 5-248 

TM 5-3610-200-25P 

TM 5-3610-202-15 
TM 5-3610-202-20P 
TM 5-6001 

TM 5-6007 
TH 5-6030 

TM 11-401 



Camouflage. 

Explosives and Demolitions 
Engineer Intelligence. 

Engineer Topographic Units 



Military Symbols. 
Topographic Symbols. 
Terrain Intelligence 



ion 
' 



a ^T 

and Logistical Data. 



General Drafting 



Multiplex Mapping. 
Foreign Maps. 
Organizational, Direct 



P SS , O ffset; A F 



Technical Bulletins 

Sig 345 



Camera, Copying, Mobile Process ( 24 
P- S , Proving, Lithographic o 
of Signal Photography. 



and Specia, Tool Lists: Printing 

With Accessories (40 x 



Sensitized, Variable Contrast. 
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A-7. Miscellaneous Publications 

TOPOCOM Bulletins and Technical Instructions, U.S. Amy Topographic Command, Washington. D.C. 



The Lithographers Manual, and complete series of Technical Publications, Graphic Art< Techn'ea' 
Foundation, 4615 Forbes Avenue, Pittsburgh, Pa. 15213. 

Manual of Photogrammetry, Vols. I and II, American Society of Photogrammetrv 6*69 Let-*bunr 
Pike, Falls Church, Va. 22044. 

Navy Training Course, Lithographer I&C (NAVPERS 10454-A) and Lithographer 3&2 (NAVPEUS 
10452A), Bureau of Naval Personnel, Columbia Pike and Arlington Ridge Road, Arlington, Va. 
20370. 

AF Manual 95-13, Vols. I and II, Principles and Practices for Precision Photographic Processinjr 
Laboratories, Air Training Command, Randolph Air Force Base, Tex. 78148. 
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Remedy 



Difficulty 

. 

1. Image does not develop 



Cause 



a. Negative not exposed ^perate^roperly. 



b. Developer oxidized. 

c. Developer too cold. 



- 



2. Develops too slowly - 



a. Negative underexposed 



b. Developer cold. 

c. Developer old.. 



halftone screen. Increase exposure time. 
Incase temperature to 68J 

Usually nbtri ; b '*l cleall tay or tank, 

Sfres, developer devMoper oo 



opening and position of lamps. Correct 

3 Develops too quickly- Overexposed ToTdiTton or "reduce exposure ^.^^ otherwise , re - 

_ "Lower temperature to o > dew-plnn bv 

b Developer too warm -- inning time dilute developer, or aeveiuy wj 

.. - 

s and remake i 
y be correcte 

ustog Farmer's reducer after fixing. 
Replace with fresh solution. 
Fixer old or spent * ? 

4. Does not clear in fixer or * . , . VotV , rFarmer's reducer) frequently make: 

clears too slowly. r P n P ral 

5. Negative veiled or fogged in a. General. . . . - 

clear areas. 

deveiopeu uuu* 

o^A-.tno cnrnosure so 

b. Overexposure 

c. Overdevelopment --- 

- =-"= 

f Light reflection from arcs into A^USL K 

. ..,..-- ' .=,,- - s.'SSXSTJSW.- 

forming. baths, and room at sa 

7. Negative grained or reticulated. 

Underexposed or under- Se^e item 2 above. 

8. Negative lacks density . ZP^ , . * n^o- off of light intensity on corner 

IllumTn tTon not uniform Usually ^*^2of lights to copy, use 

9. Negative thin in corners -- lilumm* large copy._increa_^ ^^ ^^ cardboard reflec 



TM 5-245 



Difficulty 



Cause 



10. Blurred image a. Out of focus. 



11. 



12. 



13. 



Halftone negative, incorrect 
contrast. The opaque dots 
in the denser areas (high- 
lights) overlap (no clear 
dots remain) and the 
opaque dots in the light 
areas (shadows) are too 
small. Negatives of this 
type produce plates in 
which the small dots are 
missing in the highlights, 
while the shadows are solid 
and. lack detail. Also, 
fogged highlight dots and 
shadow dots that are too 
small or too weak. 

Halftone negative, incorrect 
contrast. Either the opaque 
dots in the denser areas 
(highlights) are too small 
(the clear dots too large), 
or the opaque dots in the 
light areas (shadows) are 
too large, or both. A nega- 
tive of this type is termed 
"flat." 



Halftone negative, incorrect 
dot formation. Dots have 
soft edges. Such dots will 
not produce satisfactory 
press plates as light readily 
penetrates them. Fuzzy 
dots are also incapable of 
holding light back and thus 



b. Movement. 



a. Screen in too far from the 

sensitive material. 

b. Overexposure with the high- 

light stop. 

c. Highlight stop is too large... 



Remedy 

below and above copyboard to reflect light onto edges 
of copy. May also be due to exposure with lens wide 
open. Stop down to f/22 or f/32 for line shots. 

Check image on ground glass. See that copy board 
ground glass and vacuum back are locked in exposure 
position. Also, check scale readings if camera was 
positioned to scale. In critical focusing, check with lens 
stopped down to that required for exposure, because 
focal length may vary with diaphragm opening. When 
using filters or screen focus with filter or screen in 
position. If focal length of lens seems to have altered, 
have qualified operator check inner and outer elements 
of lens to make certain they have not loosened. 

Vibration transmitted to camera may blur fine detail. 
During exposure, reduce movement around camera to 
minimum. Check film movement on vacuum back; 
recheck focus lens board may have moved. 

Check the screen distance with calibrated wedge. 

Decrease the highlight exposure. 



Use a highlight stop which bears a closer relationship to 

that specified by the screen equation. 

d. Failure to use a flash exposure. Using a small diaphragm aperture, flash the negative. by 

placing a piece of enamel-coated white paper over the 
copy. 

Make an additional exposure with a small stop or in- 
crease the detail exposure which may have been in- 
sufficient. 



e. Tonal range of the copy is too 
great. 



a. The stop used for the high- 
light exposure is too small. 



b. The screen distance is too 

short. 

c. Insufficient highlight 

exposure. 



d. The detail and flash exposure 

are too long. 

e. The flash stop was too large. . 



a. Screen distance too long. 

b. Incorrect stop or stops __ 



c. Halftone screen and sensitive 

material are not parallel. 

d. Underdeveloped negative due 

to insufficient developing 
time or worn out or oxi- 



For average halftone made with two stops and a flash, 
the highlight stop should bear the relationship of 1 :44 
to the camera extension. With weak lights or slow sensi- 
tive materials, it is impossible to use a stop whose rela- 
tion is 1:38 or 1:32 to the camera extension. 

Examine the screen setting and distance. Refer to para- 
graph for the correct screen distance for the screen in 
use. 

Highlights which are too open because of insufficient ex- 
posure must be judged more carefully. If one stop and a 
flash exposure were used, it is possible that the stop 
was too small. If a highlight and detail and a flash 
exposure are given, the highlight expsosure may re- 
quire additional time. With the three-stop method, the 
middle-tone exposure affects the highlight dots to some 
extent, so a slight increase of the middle-tone exposure 
may be all that is necessary to decrease the size of the 
highlight dots. An increase of the highlight exposure 
will, however, be more effective. 

Decrease the detail and flash exposure duration. 

Make the flash exposure with a small round diaphragm 
aperture whose relations to camera extension is between 
1/128 and 1/256. 

Obtain correct screen distance for the screen in use. 

Stops should be of a size proportional to the camera exten- 
sion. 

Check the parallelism of the planes of the camera exten- 
sion. 

Develop according to the manufacturer's instructions. 
Use fresh developer. Pour out and dilute enough de- 
veloping solution to fill the tray 1 or 2 inches deep just 
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Difficulty 

form larger printing dots on 
the press-plate. 



Cause 



dized developing solution. 



14. Halftone negative, incorrect 

dot information: square 
shadow dots and square 
transparent highlight dots. 

15. Halftone negative, transparent 

dots are fogged. 



16. Halftone negative, double 
dots. 



17. Halftone negative, moire- 



18. Halftone negative, variat ion 
in dot size and shape from 
one side of the negative to 
the other. 



19. Halftone negative, weak, soft 

dots in the shadows with 
open highlights. 

20. Halftone negative, weak, soft 

dots in the shadows wilh 
correct highlight dots. 

21. Halftone negative, spots, 

streaks, and blotches. 



e. Tf -.perature of developing 
solution is too low. 

a. Screen distance is too short 

b. Stops are too small 

c. Flash stop too large and ex- 

posure too long. 
a. Exposure to extraneous light... 



b. Lack of bromide in the 

developer. 
a. Camera vibration during the 

exposure. 



6. Stops are not concentric 

c. Loose stay flat or vacuum 

back. 

d. Halation, or light reflected 

from the back of the 
material. 

Screened copy photographed 
with screen of different 
ruling or at incorrect screen 
angle. 

a. Improper alinemont of the 
screen wilh the vacuum 
back. 



b. Uneven illumination. 
u. I.'wlerdevelopme.nt. . 
b. I'ndercxposure 



i>. Improper screen distance 

b. Failure to Hash the negative.. 

(i. Dirt tin (be screen or on the; 
sensitive material. 



b. Uneven immersion in the 

developing solution. 

c. Too little developer in the 

tray. 

d. Insufficient, agitation during 

development, especially 
during the early stages. 

e. Failure to plate the sensitive 

material ilatly on the vac- 
uum back or stayflat. 



Remedy 

before use. For single halftone negatives, use fresh de- 
veloping solution for each negative. When developing 
batches of negatives at one time, use fresh developer for 
each 6 to 10 negatives. The rate of deterioration of the 
developer depends upon its use and its exposure to the 
air. The discoloration of the developer indicates the 
degree of oxidation. 

Developer temperature should be 65 to 70 F., or 18 
to 21 C. 

Recheck the screen distance. 

Use a larger set of stops. 

Use a smaller stop for flashing. Shorten the flash exposure. 

Use the proper safelights for the sensitive material in use. 
Use sensitive materials prior to the date of expiration. 
See that the container of sensitive material is light-tight. 
Close all cracks through which light can enter the dark- 
room. 

Compound the developing solution strictly according to 
formula. 

Check camera for contact with the wall of the darkroom. 
Avoid moving the camera or its parts during the ex- 
posure. The concussion of air caused by slamming a 
darkroom door will cause vibration and should be 
avoided. 

See that iris diaphragm functions properly. 

See that the stayflat and vacuum back are stationary. 

Use antihalation sensitive materials. Cover shiny spots 
on the vacuum back with dull black paint; also the 
camera back. 

The moire pattern can be diminished and often removed 
by changing the angle of the screen or changing the 
position of the copy, if the screen cannot be rotated. 

Chuck parallelism of the planes of the screen and the sen- 
sitive material with a graduated wedge. Check the 
position of the plateholder bridge of the camera. 

.. Check the position of the arc lamps and the evenness of 

the illumination. 
.. Develop the negative for the recommended time at the 

proper temperature . 

. . Kxpo.se the negative with the proper stop, or stops, for the 
necessary time to produce a satisfactory d< se negative. 
. . Correct the screen distance. 

Flush for the required time to produce satisfactory 

shadow dots. 

Clean the screen with lens cleaning tissue or a soft 
chamois. Occasional use of lens or screen cleaning fluid 
will help remove grease or spots. Remove dust by 
snapping the back of the film or by brushing with a 
clean camel's-hair brush. 

Developer streaks can be eliminated by more even im- 
mersion of the negative in the developing solution. 
Increase so more even development can be accomplished. 



Agitation improves the uniformity of the half-tone nega- 
tive. 

Lay the sensitive material flat on the vacuum back or 
brush it flat on the stayflat. 
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Cause 



22. Brown negatives a. Wornout or oxidized de- 
veloper. 

b. High temperature of the de- 

veloping solution. 

c. Underdevelopment in an at- 

tempt to compensate for 
overexposure. 

Overdeveloped in an attempt 
to compensate for underex- 
posure. (This does not 
happen with all developers.) 

Copy board and film planes 
not parallel. 



23. Green-brown negative. 



24. Image not dimensionally 
correct. 



Remedy 

Use fresh developer for all halftones. 
Develop at 65 to 70 F., or 18 to 21 C. 
Expose negative correctly. 



The time required for development should not exceed 20 
to 30 seconds for film when all other conditions are 
standard. Develop for the recommended time. 

Check vertical and horizontal planes with level. Adjust as 
necessary. 
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C-l. Formulas for Process Photography 

The basic formulas for photographic processing 
are contained in TM 11-401. The following for- 
mulas have special application in lithographic 
processing and are intended as a supplement to 
the basic formulas. 

a. D-85 Developer. A high-contrast developer 
for line and halftone negatives. Add chemicals in 
order listed, allowing each to- dissolve before add- 
ing the next. Age solution in a stoppered bottle 
for 2 hours before using. To use, develop nega- 
tives 2 to 3 minutes at 68 F. (20C.). 

Water (about 90 F.) 64 oz (1.90 liters) 

Sodium Sulfite (desiccated) 4 oz (114.0 gms) 

Paraformaldehyde 1 oz (28.6 gms) 

Patassium metabisulfite 150 gr (9.7 gms) 

or sodium bisulfite 128 gr (8.8 gms) 

Boric acid crystals 1 oz (28.6 gms) 

Hydroquinone 3 oz (85.7 gms) 

Potassium bromide 90 gr (5.8 gms) 

Water to make _.. __. 1 gal (3.8 liters) 

&. Fixing Bath, for Minimum Slirinkaye of Neg- 
ative. Add chemicals in order listed, allowing each 
to dissolve before adding the next. Cool solution at 
68F. (20C.). 



Sodium thiosulfnte (fixer) 

or sodium bisulfite 
Potassium metabisulfite 
Water to make .. .. .. 



32 oz (914.3 gms) 

3.(> ox (103.0 gms) 
-.. 4 OK (114.0 gms) 
1 gal (JJ.SO liters) 



c. PreJiardcner. For negative development at 
high temperatures. To use, immerse exposed film 
in solution for 2 to 3 minutes. Remove film and 
wash for 1 to 2 minutes in water, then develop 
normally. 

Formalin (40 percent formal- 
dehyde) _. 1 fluid OK (29.fi ml) 

Sodium carbonate (desiccated) ...... _.. Ms oz (14.3 gms) 

Water 1 gal (3.80 liters) 

d. Intensifier (Monckhoven). Prepare solutions 
separately, then slowly pour solution A into solu- 
tion B until precipitate formed is almost com- 
pletely dissolved. Age solution for an hour before 
using. Negatives immersed in this solution are 
intensified and cleared simultaneously. Wash and 
dry negative following intensification. 



(1) Solution A. 
Sodium cyanide 1 oz (28.6 gms) 

CAUTION 

Sodium cyanide is both an oral and a 
skin poison! Keep away from acids be- 
cause they will combine to form a poi- 
sonous gas. 



Water 



.32 fluid oz 
(1.0 liter) 



(2) Solution B. 



Silver nitrate 1% oz. (42.9 gms) 

Water 32 fluid oz 

(1.0 liter) 

e. Restrainer. Add to high contrast developers 
to prolong development time and minimize fog- 
ging at high temperatures. 

Water, about 125 P. (50 C.) 96 oz (2.8 liters) 

Sodium sulfate (desiccated) 1% Ib (685.7 gms) 

Patassium bromide 1 oz (28.6 gms) 

Acetic acid (28 percent) 4 oz (118.3 ml) 

Cold water to make 1 gal (3.80 liters) 

C-2. Formulas for Lithographic Plate 
Processing 

a. Plate. Etch. Plate etch makes the background 
ureas of the plate water receptive by depositing a 
thin, water receptive film on the grain of the 
plate. The plate etch solution is prepared from 
stock solution in the following manner : 

(1) To 16 ounces of gum arable stock solu- 

tion (1) below), 

(2) Add % ounce of ammonium bichromate 

stock solution (c below). 

(3) Then add % ounce of phosphoric acid 

(85 percent). 

(4) Store in a brown stoppered bottle in a 

cool, dry, and dark place (not below 
46 F.) in order to prevent souring. 

b. Gum Arabic Stock Solution. 

(1) Gum arabic solution is used after the 
plate has been developed. It protects the plate 
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from grease, dirt, and oxidation. It is also used to 
prepare the plate etch solution. The gum in plate 
etch acts as a carrier for the chemicals as well as 
a retarder of action. Depending upon the facilities 
at hand, the stock solution of gum arabic is pre- 
pared as follows : 

(a) Heat water to just below the boiling 
point in a stainless-steel vessel. Dissolve gum 
arabic in the water at the ratio of 1 pound of gum 
arabic to every quart of water. 

(6) Stir constantly to dissolve the gum 
completely and to prevent it from sticking to the 
vessel. Do not allow the water to get too hot, or 
the gum will burn and be useless. 

(c) Strain through 4 to 6 thicknesses of 
cheesecloth, preferably while still warm, to re- 
move impurities. Adjust the solution to 12 to 14 
Baume when cool (77F). 

(d) Add 1/2 liquid ounce of formaldehyde, 
phenol, or Dowacide A to each 64 ounces of gum 
solution to prevent it from souring. If refrigera- 
tion is available, this step may be omitted. 

(e) Store in a brown bottle and keep it in a 
cool (not lower than 46 F.), dark, and dry place. 



(2) If a heating source is not available, the 
gum solution may be prepared by tying the gum 
crystals in a cheesecloth bag and suspending the 
bag in water for 2i/ 2 to 3 hours, or overnight, if 
possible. The same proportion of gum to water is 
maintained and a Baume reading between 12 to 
14 is desired for the final solution. 

c. Ammowwm Bichromate Stock Solution. 
When ammonium bichromate is mixed with gum 
arabic and phosphoric acid, plate etch results. The 
latter is used to make the background areas water 
receptive. Ammonium bichromate stock solution is 
prepared as follows : 

(1) Dissolve 16 ounces (avoir) of ammonium 
bichromate crystals in 64 ounces of water. 

(2) Filter the undissolved crystals through 
cotton or filter paper. 

(3) Test the Baume and add water until the 
solution tests 14.2 Baume at 77 F. If below 
14.2, add small amounts of crystal ammonium 
bichromate until the Baume is correct. 

NOTE 

This solution is approximately 1 part 
ammonium bichromate to 4 parts water. 
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D-l. Technical Characteristics of Paper 

,. Wire and Felt Sides. Paper has. two sides, the 
wire and the felt side. The wire side is that side 
which was in contact with the wire of the paper 
machine during manufacture. The opposite side is 
called the felt side. The wire side receives an im- 
pression of the pattern of the wire on which the 
paper was formed. Subsequent treatment during 
processing tends to smooth out the wire marks 
and makes the appearance of the two surfaces 
nearly alike. The differentiation of one side from 
the other is sometimes very difficult and it may be 
necessary to use several methods before side de- 
termination is made with certainty. The simplest 
procedure is to fold a sheet of paper and compare 
the relative smoothness of the two surfaces. The 
wire side can be identified by the diamond-shaped 
impressions in its surface. If positive identifica- 
tion cannot be made by simple comparison, clip a 
piece of the paper in water or a dilute sodium 
hydroxide solution, drain off the excess liquid and 
allow the paper to stand for a few minutes. This 
treatment swells the fibers of the paper and re- 
stores the surface texture to nearly that which 
existed in the paper during manufacture. In this 
condition, the wire side can be easily identified. 
Another method is to dry a strip of the paper in 
an oven at a temperature of 212" F. (100 C.), 
being careful that both sides of the strip are 
equally exposed. The paper will curl as it dries, 
with the direction of curl toward the wire side. 
The wire and felt sides of paper should always be 
considered for offset printing. For printing on one 
side only, best results are obtained by printing on 
the felt side. 

b. Machine and Cross Direction (Grain). Paper 
has two principal directions. The machine direc- 
tion or grain direction is the direction of the 
paper parallel to its movement on the paper ma- 
chine. This grain is caused by the greater orienta- 
tion of fibers in the movement direction and the 
greater tension exerted on the paper in this direc- 
tion. The cross direction is the paper direction at 
right angles to the machine direction. Ordinarily 
there is less variation of paper properties in the 



machine direction than in the cross direction. In 
offset printing, it is desirable to cut paper with 
the long dimension parallel to the machine direc- 
tion and to feed the sheets into the press with the 
machine director parallel to the cylinder axis. To 
determine the direction of grain, wet one surface 
of a small (approx 2 in.) square of the paper and 
note the axis of. curl, which is always parallel to 
the machine direction. For some papers it is possi- 
ble to distinguish between machine and cross 
direction by tearing the sheet in both directions 
and noting the direction of curl. The line of tear 
tends to parallel the machine direction. 

c. Basis Weight. Weight is the most common 
specification of paper as most paper is sold on a 
weight basis. Basis weight is the weight in pounds 
of a ream containing either 480, 500 or 1,000 
sheets cut to a basic ream size. To establish basis 
weight, sheets of known area are conditioned 
under standard conditions and then weighed. 
From the weight and area of the sheets the equiv- 
alent ream weight is calculated. A partial listing 
of basis weights (based on 500 sheets per ream) 
and basic ream sizes for different grades of paper 
are listed below. 



I'lipcr 



Diisie 



Newsprint 24" x 36" 

M.F. book-.. 25" x38" 

Offset book.. . .. ..... 25" x38" 

Lilho coated hook, . 25" x 88" 

Mimeograph 17 " x 22 " 

Duplicator 17" x22" 

Writing- 17" x22" 

Map 17"x22" 

Manifold 17" x22" 

Bond 17"x22" 

Index 25.' ./ xS 

Manila and lag 24" x3(i" 



32 Ib 

30, 40, 50, 60, 70 Ib 
50, GO, 70, 80, 90, 100 Ib 
60,70,80, 100 Ib 
1(5,20,24 Ib 
1(5,20,24 Ib 
12,1(5,18,20 Ib 
1(5,20,22,24,28 Ib 
7,8,9 Ib 
13,1(5,20,24 Ib 
90, 110, 140, 1701b 
80,100,150,200 Ib 



d. Pa ))('.> Calipc.i- and Bnlldint Tliicknesfi. The 
thickness of paper or paperboard is the thickness 
in thousands of an inch of a single sheet of paper 
or board. Thickness is determined by calipering 
individual sheets of paper or board after condi- 
tioning. A calipering device having standardized 
jaw areas and exerting a standardized pressure is 
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used for this purpose. The thickness of paper- 
board is expressed as "points", each point being 
equal to 0.001 inch. For example, paperboard 
0.030 inch thick is referred to as 30-point board. 
Calipered paper thickness must not be confused 
with bulking thickness which is the average thick- 
ness of paper in a stack. The average thickness is 
determined by dividing the height of a stack of 
conditioned sheets by the number of sheets in the 
stack. The bulking thickness usually is somewhat 
lower than the single-sheet thickness. 

e. Tensile Strength. Tensile strength is a meas- 
ure of the resistance of paper to direct tension, 
and is a component of the more complex bursting, 
folding, and tearing strengths. Tensile strength is 
always greater in the machine direction than in 
the cross direction due to the greater alinement of 
fibers in the machine direction. Tensile strength is 
important in newsprint and other papers printed 
on a web press where high-tensile strength is 
needed to resist tension during printing. Fre- 
quently the tensile strength is expressed in 
pounds per inch. This value indicates the force in 
pounds required to break a strip one inch wide. 

/. Tear Resistance. The tearing strength of 
paper is the force required to tear a specimen 
under standardized conditions after the tear has 
been started. It is sometimes called internal tear- 
ing strength. Tearing resistance is important in 
papers that must be durable such as map paper, 
utility paper, and some types of book paper. In 
papermaking, a compromise must be made be- 
tween tearing strength and tensile strength as it 
is not possible to treat paper to obtain a sheet 
having simultaneously maximum tensile strength 
and maximum tearing strength. 

g. Folding Endurance. Folding endurance is the 
number of folds which a paper will withstand be- 
fore failure. It is a measure of durability and is 
important for papers used in maps, pamphlets, 
and manuals. 

h. Smoothness. Paper smoothness is essentially 
the surface flatness when subjected to normal 
printing pressure and relates to the deviations of 
the paper surface from an ideal plane surface. It 
is not the same as gloss, which is an optical prop- 
erty, nor porosity. Because of the compressible 
nature of paper, the smoothness of a sheet as it 
lies on a plane surface is not the effective smooth- 
ness during ink transfer in printing. Smoothness 
largely determines ink consumption in printing, 
the quality of dot formation in halftones, and 
finish of the printed image. For any given image, 
the printed reproduction will have better defini- 



tion and appear darker when applied to smooth, 
hard-surfaced papers than it will on rough, soft- 
surfaced papers. The best printing papers are 
those which are formed evenly and have not been 
calendered excessively, since excessive calendering 
causes blackening of the paper and produces hard 
spots which have poor ink receptivity. 

i. Pick Resistance. The surface bonding 
strength is an important property of printing 
papers. Poor bonding results in "picking" (a lift- 
ing of the surface coating or fibers from the paper 
as it is printed), resulting in a white spot on the 
surface where ink should be. The picked fibers 
may pile on the blanket, contaminate the ink, and 
eventually show on a subsequent sheet as an ink 
spot surrounded by a white ring. Paper for offset 
printing is usually surface-sized with starch to 
strengthen the surface and prevent picking. 

/. Brightness. Brightness is the percentage of 
white light falling on the paper that is reflected to 
the eye of the viewer. It contributes to contrast in 
the printed image and adds brilliance and sparkle 
to the overall appearance. Brightness should be 
uniform; variations detract from image quality, 
particularly in large areas of halftone tints. 

k. Curl. Curl can cause misregister and uneven 
feeding by interfering with the feeder mechanism 
and register guides. In addition, offset impres- 
sions may cause buckling or fanning out if the 
paper is not free from curl. Fanning occurs at the 
back edge of the sheet where the paper is not held 
securely. Curl may be inherent or built in, or it 
may be caused by changes in the moisture content 
of the paper ; it is greatest during periods of low 
humidity. 

D-2. Types of Printing Papers 

This listing of printing papers and their uses in- 
cludes only those papers in general use. There are 
many other papers used in the printing industry 
which are too numerous to be included in this 
listing. 

a. Newsprint. This type of paper is used for low 
quality printing of catalogs, pamphlets, newslet- 
ters, and newspapers. Printed matter may be' 
printed on face or back and may consist of text, 
line illustrations, and images from halftone 
screens not exceeding 65-line. 

b. Machine-Finish Book. A low bulking paper 
(average thickness: 0.0022 in.) used for letter- 
press printing of books, catalogs, periodicals, and 
pamphlets which are not to be written on with 
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pen and ink. Printed matter may include text, line 
illustrations, and images from halftone screens 
not exceeding 85-line. 

c. Offset Book. This paper can be used for mul- 
ticolor letterpress and offset printing of books, 
catalogs, pamphlets, folders, and circulars. The 
100 pound or heavier types of this paper can be 
used for solid reverses and heavy halftones. Line 
illustrations, text, and halftones up to 133-line 
screen may be printed on this paper. 

d. Litho Coated Book. A paper suitable for high 
quality multicolor face and back offset printing of 
books, pamphlets, magazines, periodicals, and bro- 
chures. Text, line illustrations and halftones up to 
150-line screen can be printed on this paper. 

e. Mimeograph Paper. This paper is suitable for 
mimeographing and letterpress printing of circu- 
lar letters, notices, and forms but is not suitable 
for quality offset printing because of its low-pick 
resistance. Text and line illustrations can be 
printed on this paper. 

/. Duplicator Copy. This type of paper is used 
for duplicating by the liquid (spirit) duplicator 
process. Circular letters, notices, and office forms 
can be printed by letterpress on this type paper. 

g. Writing. A paper suitable for letterpress and 
offset printing. Lightweights of this paper gener- 
ally are used for forms; heavier weights can be 
used for printing books, pamphlets, catalogs, and 
open forms. This paper is not suitable for print- 
ing which requires high opacity. The best grade of 
this paper (rag content paper) can be used for 
letterpress and offset printing of stationery, let- 
terheads, certificates, citations, and diplomas, re- 
quiring good pen and ink receptivity, erasing 
qualities, and permanence. 

h. 50 Percent Rag Lith nymph-Finish Map. This 
paper is used for high-quality multicolor offset 
and letterpress printing of maps, charts, and in- 
serts requiring good folding endurance and semi- 
permanence. Text, line illustrations, and halftones 
up to 150-line screen can be printed on this paper. 

i. High Wet Strength Map. A paper suitable for 
high-quality multicolor printing of field books, 
maps, charts, and folded inserts by offset and let- 
terpress. This paper has a very high folding en- 
durance, tear resistance, wet and dry bursting 
strength, and wet and dry tensile strength. It also 
contains high wet strength and water-resistant 
properties, making it particularly suited for use in 
the field during all types of weather conditions. 



Text, line illustrations, and halftones can be 
printed on this paper. 

3. Chemical Wood Lithographic-Finish Map. 
This paper is used for high-quality multicolor 
offset and letterpress printing of maps, charts, 
and folded inserts requiring a fairly good folding 
endurance. Text, line illustrations, and halftones 
can be printed on this paper. 

k. 50 Percent Rag Whie Chart 100 Percent 
Rag White Chart. This paper is used for high- 
quality multicolor offset and letterpress printing 
of maps and charts. It has high folding endurance 
and permanence. 

I. Manifold Paper. A paper suitable for letter- 
press and offset printing, generally one side only, 
of forms and correspondence. This paper is light- 
weight, has low bulk, and is low in opacity. 

m. Bond Papers. This paper is used for letter- 
press and offset printing of stationery, circulars, 
and forms requiring pen and ink receptivity and 
good erasing quality. 

D-3. Paper Requirements for Offset Printing 

a. Offset. Lithography is capable of quality 
printing on a variety of papers, including bond, 
machine finish, vellum, parchment, coated, and 
various paperboards, as well as embossed and spe- 
cial finish papers. Because its impression surface 
is a resilient rubber blanket that conforms to the 
surface being printed, offset is the only high-speed 
process that can print high-quality halftones on 
both smooth and rough surfaced paper and board. 
The offset press impression differs from that of 
the letterpress or gravure printing in that 

(1) The impression is a uniform squeeze over 
the entire sheet. There are no gutters or routed- 
out areas where slack can be taken up. 

(2) The lithographic plate is a single unit. 
Individual cuts or pages cannot be shifted to im- 
prove register. 

(3) Offset printing applies a thinner film of 
tackier ink, hence the pull of the ink on the 
printed surface is greater. 

(4) The lithographic plate carries moisture 
on both the printing and nonprinting areas. Part 
of this moisture is transferred to the offset blan- 
ket, and thence to the surface of the paper. It is 
because of these characteristics that papers for 
offset printing must have properties superior to 
those for papers produced only for letterpress or 
gravure printing. 
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&. Flatness. Because of the uniform squeeze of 
the offset impression, paper or board that is not 
perfectly flat will be distorted in printing. Lack of 
flatness is due primarily to nonuniform moisture 
distribution. If a stack of paper is exposed to 
damp atmosphere, the edges of the sheets absorb 
moisture, expand, and become wavy. If the atmos- 
phere is very dry, the edges lose moisture and 
contract, resulting in babby or tight-edged sheets. 
Either condition can cause wrinkles in printing, 
but even though there is no wrinkling, either con- 
dition will cause serious register trouble in multi- 
color printing. 

c. Grain Direction. The grain direction should 
be in the long dimension of the sheets (known as 
"grain-long") since, for any change in moisture 
content, paper expands or contracts more across 
the grain than with the grain. In addition, since 
the pressplate is a single unit, registration cannot 
be adjusted in a direction parallel to the cylinder 
axis. For these reasons, it is important to have the 
direction of greater dimensional change (cross- 
grain) along the short dimension of the sheets, 
i.e., around the impression cylinder. Register of 
images can be easily adjusted in the cross-grain 
direction by shifting packing sheets from plate to 
blanket cylinders, or vice versa. In general, 
grain-short paper should only be used where econ- 
omy requires it, and then only where a single 
press run is involved. It should not be used for 
multicolor printing requiring close register or 
more than one press run. 

d. Pick Resistance. Since offset inks generally 
are tackier than letterpress inks and are printed 
in a thinner film, papers and board for offset 
printing must have greater pick resistance than 
letterpress papers. Otherwise, surface picking, 
blistering, splitting, and tearing will occur, par- 
ticularly in solid printed areas. Such damage is 
most apt to appear in solids near the back edge of 
the sheets. 

e. Moisture Resistance. Since offset printing 
brings the paper into close contact with a moist 
blanket, offset paper must be moisture resistant. 
For multicolor printing, where the paper contacts 
the moist blanket two or more times, the paper 
needs more moisture resistance than for mono- 
chrome printing. Insufficient moisture resistance 
can cause trouble with both uncoated and coated 
papers. Uncoated papers are mostly surface-sized 
with starch to reduce their ink absorbency and 
improve the bonding of surface fibers and mineral 
filler. Bnt if the fiber bonding is too weak, the 



press moisture softens the starch so the fibers can 
be lifted by the pull of the ink. This usually occurs 
on the second, third, or subsequent press run, 
when moisture from preceding press runs has had 
time to soften the starch sizing*. As a result, fibers 
are lifted so that the printing looks and feels 
rough, and some fibers are transferred to the 
blanket, plate, and ink rollers. The coating adhe- 
sive for coated offset papers is principally a pro- 
tein material such as casein, soybean protein, or a 
mixture. It may contain some starch and latex, 
but should be moisture-resistant enough to permit 
multicolor printing without the coating transfer- 
ring to the blankets. 

/. Moisture Absorbency. Offset paper and board 
must be capable of absorbing the water droplets 
carried on the surface of the ink image. This 
water must be absorbed into the paper surface 
before the ink can take hold or trap. Otherwise, 
these water droplets act as barriers to the ink, 
preventing complete transfer. As a result, the ink 
impression, particularly in solid areas, appears 
gray or weak. Through a glass, it appears full of 
light spots commonly referred to as snowflakes. 
Lack of moisture absorbency can be caused by 
greasy or waxy materials in the paper surface. It 
is usually more troublesome with coated paper 
than with uncoated papers. 

g. Minimum Curling Tendency. For efficient 
press operation, paper must be reasonably flat and 
should not develop any appreciable curl as a result 
of printing. Both letterpress and offset can cause 
paper to curl at the back edge (known as tail-end 
hook) if extensive solid areas are printed close to 
the back edge. However, offset sometimes causes a 
peculiar type of curl owing to the moisture ap- 
plied to the paper by the rubber blanket. This 
moisture swells the surface fibers, causing the 
paper to curl in the grain direction and away 
from the printed side. This curl is only tempo- 
rary. When the paper dries, there is a reversal of 
this initial curl, the final curl being toward the 
printed side. The final curl is permanent and may 
be either with or against the paper grain. This 
curl is due to a relaxation of stresses caused by 
drying and shrinkage of the surface fibers. Mois- 
ture curl is negligible for boards and heavier 
weight papers, but it can be troublesome with 
papers lighter than 60-pound basis weight. 

h. Ink Absorbency. The ink absorbency of paper 
determines its ability to absorb or repel the ink 
film. It is primarily a surface characteristic, de- 
pendent upon the degree of surface sizing or the 
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sheet and fail to carry it. 
The feeder pile being too high could cause the suckers 
to pick up more than one sheet, resulting in a drag 
of the pile-control post head on the sheet. 
Incorrect timing of the sucker vacuum cam will release 
the sheet at the pull-in wheels either too soon or late. 
Excess pressure of feeder back bars against feeder pile 
will cause a pause in the sucker pickup action. 
Side pile finger assemblies set too tight against corners 
of feeder pile will result in fingers resting on top 
sheet, causing a drag on sheet. 
Too great airblast causes the sheet to float backwards, 
resulting in being forwarded out of time. 

Poor or insufficient winding, or gum or water spilled on 
pile during previous press runs. (May also be due to 
offsetting or sticking.) 


Variation in absorbed humidity, or running excessive 
water on previous press runs. 




Static electricity. Static is encountered whenever the 
relative humidity of the pressroom falls below 35 
percent. When static is present sheets cling together 
or to press, interfering with normal feeding and 
printing. 




Variance in size of stock 




Too little ink being used 

Ink fountain empty, or ink may be backing away from 
fountain roller. 
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fountain keys should first be set to distribute ink 
niformly, and then adjusted during makeready to plate 
iquirements. A thin film of ink (adjusted by keys), and 
long revolution of the fountain roller (adjusted by 


itchet assembly) is preferable to a heavy film of ink 
id a short revolution of the fountain roller. 


;ributing rollers must be properly seated and adjusted 
i maintain proper contact with fountain, vibrators, and 
rm rollers. 


m rollers must contact vibrators and plate with proper 
ressure. Inked form rollers dropped against a station- 
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ease impression cylinder pressure. 


uce water to minimum required for printing without 
ik catching up. 


(lanket impressions are not severe, apply commercial 
anket swelling preparations to the underside of the 
lanket. If depressions are severe or deep, underside of 
lanket under the depressed area should be built up with 
iyers of tissue paper, 
patch low spots in the blanket cylinder surface, strip 
Late and blanket cylinders bare, and cement a good new 
lanket to the plate cylinder with underpacking to total 
le usual dimensions of both cylinders. Then ink the 
[anket (on the plate cylinder) up solid, pull the impres- 
on cylinder away, put the impression on, and turn the 
ress around to ink up all of the blanket cylinder sur- 
ice. Paint the portions of the cylinder surface where 
ik does not transfer with lacquer. When the lacquer 
ries, repeat the operation, adding lacquer where needed 
atil the entire surface of the cylinder receives an even 
ik transfer. The patches -will be permanent if carefully 
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nk fountain keys may be improperly adjusted, causing 
insufficient flow or uneven distribution of ink. 




nk distributing rollers may be improperly adjusted, 
preventing ink from reaching the form rollers. (This 
is easily recognizable because some of the ink rollers 


will be carrying a visibly light or insufficient film of 
ink, especially when first inking the press.) 
nk form rollers may be improperly adjusted, failing to 
receive ink and/or deliver it to the plate. (This is 


recognizable because the image on the plate does not 
receive ink, and will not transfer ink to an applied 
fingertip.) 


llanket and/or plate may be underpacked, causing the 
plate to fail to receive ink and/or causing the image 
to fail to transfer from the plate to the blanket. 


(This can be easily detected by examining the blatw 
ket to see if the amount of ink on the blanket is 


proportional to the amount of ink on the plate.) 
mpression cylinder pressure too light for sheet to 
receive image from blanket. 
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Blanket surface may be dented or depressed, pre- 
venting transfer of image from plate to blanket. If 
the plate is good, the image will print properly 
where the blanket is undamaged, but will not appear 
on the blanket in the dented areas. 
iow spots in cylinder surface 
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nature of the coatings. Paper for offset printing 
must have uniform ink absorbency 

( 1 ) Over the paper surface, 

(2) From sheet to sheet in a lot of paper, 

(3) From lot to lot of paper of the same 
manufacture and finish. 

i. Ink Drying. Temperature, relative humidity, 
press moisture, and acidity of press moisture all 
affect the rate at which ink dries on paper. Paper 
can also affect ink drying. For uncoated papers, 
the main retarder is acidity. This can be meas- 
ured in terms of pH. Papers having pH values 
between 4.5 and 6.0 rarely give trouble but below 
4.5 serious trouble can result, especially in humid 
weather. For coated papers, the acidity of the 
coating determines how fast the ink will dry. 
Most coatings are alkaline ; the more alkaline the 
coating, the faster the ink will dry. 

D-4. Paper Storage and Conditioning 

a. Temperature. When paper is received, it 
should be in exactly the same condition as when it 
left the mill except for its temperature. In winter, 
it may be colder, and in summer, warmer, depend- 
ing on outdoor weather conditions. If its wrap- 
pings are intact, it will be unchanged in moisture 
content and just as flat as when originally packed 
for shipment. Skids of paper should be checked 
for tears or breaks in the protective wrapping. 
Any damage to the wrapping should be repaired 
immediately with gummed tape to prevent air 
from reaching the paper. Paper should then re- 
main unopened until its temperature is in balance 
with the temperature of the pressroom. During 
the winter months, the paper may be quite cold 
when received. If it is unwrapped immediately in 
a warm area, it will quickly become wavy-edged 
from moisture condensing on the paper edges. 
This condensation is due to an increased relative 
humidity created as the cold paper cools the sur- 
rounding air. Paper that has developed wavy 
edges is permanently damaged and cannot be re- 
turned to its original flat condition by any practi- 
cal method. During the summer months, paper 
may be warmer than the pressroom when re- 
ceived. If unwrapped immediately, it will warm 
and reduce the relative humidity of the surround- 
ing air, causing the edges of the paper to lose 
moisture and shrink. Avoiding these effects is 
more practical than correcting them. Wrapped 
paper should be stored for a few days at press- 
room temperature before removing the wrapping. 
Storage must be in the pressroom, or in a storage 



area at the same temperature, and preferably at 
the same relative humidity as the pressroom. 
Paper should never be stored in unheated areas in 
winter. The time required for paper temperature 
to become balanced with pressroom temperature 
is largely determined by the difference in temper- 
ature and the cubic volume of the paper. The tem- 
perature of paper can be determined by cutting a 
small slit in the wrapping and inserting a ther- 
mometer so that the bulb touches the paper. Read 
the temperature after it becomes constant, and 
seal the wrapping with tape. Refer to table D-l to 
find the time necessary to bring the paper into 
temperature balance. However, if paper is stored 
at pressroom temperature for a week or more be- 
fore use, even the largest stacks will become ad- 
justed. 

b. Moisture. Once the paper has been brought to 
the pressroom tempera.ture, it should be tested for 
moisture balance. The moisture content of the 
paper should equal or be nearly equal to the press- 
room atmosphere. The relative humidity of the 
paper can be determined by using a sword hygro- 
meter or a paper hygroscope. Before using either 
of these instruments, they should be waved back 
and forth until the pointer no longer moves. The 
blade of the instrument should then be inserted 
into the stack of paper at a point not less than 6 
inches from the top, and the movement of the 
pointer from zero noted after 1 minute. To accom- 
plish good register, the paper should have a rela- 
tive humidty (RH) about 5 percent more moist 
than that of the pressroom ; however, readings of 
2 percent drier to 8 percent moister should keep 
the paper flat and free from wavy or tight edges. 
Testing paper for moisture balance should be done 
immediately after unwrapping. If it is in satisfac- 
tory balance, it can go to the press immediately. 
If not in satisfactory balance, the paper should be 
hung and conditioned immediately. The purpose 
of moisture conditioning is to bring the paper's 
moisture content uniformly to balance with the 
pressroom atmosphere so it will not expand or 
shrink or develop wavy or tight edges. To condi- 
tion paper, the sheets must be exposed to the air 
individually. This is best done by hanging the 
paper in small lifts for a period of 24 to 48 hours 
or until the paper conies into moisture balance. 
The sheets should be hung from one edge for half 
the conditioning time, then reversed. and hung 
from the opposite edge. Sheets should be hung 
with the grain direction vertical since lightweight 
papers, especially coated papers, sometimes de- 
velop a sag if hung with the grain horizontal. The 



D-5 



TM 5-245 



conditioning time depends on the type of paper 
and the amount of effective air circulation. Dense, 
heavyweight papers will take longer than porous 
and lightweight papers. The amount of air con- 
tacting the sheets is most important as air is the 
medium by which moisture is added to, or taken 
from the paper. The rate of moisture transfer 
depends on the difference in relative humidity be- 
tween the air and the paper. Since this difference 
decreases continually during conditioning, the 
rate of moisture transfer becomes slower. Com- 
plete moisture balance is never reached but in a 
reasonable time it becomes close enough for pract- 
ical purposes. Whether or not the paper needs to 
be moisture conditioned before use depends not 
only on its moisture balance, but also on the na- 
ture of the job to be printed, the size of the press 
sheets, and the number of press runs. If the paper 
cannot be printed or conditioned immediately, it 
should be rewrapped until it can be used. In press- 
rooms which are not airconditioned, stacks of con- 
ditioned paper should be protected by moisture- 
proof covers between press runs. Covers made of 



plastic, polyethylene, or plastic impregnated mate- 
rial are best but must be large enough to extend 
from the top of the stack to the skid. Covers 
should be sealed to the skid with tape. In air-con- 
ditioned pressrooms, where the temperature and 
relative humidity are constant, paper stacks need 
not be covered between press runs. 

Table D-l . Temperature Conditioning Chart for Paper 

Time paper should stand, unopened, in order to come into 
balance with room temperature 

Cubic Temperature difference between paper and temperature of pressroom 
volume (room in which paper is to be printed) 

of paper 

(cubic 10 15 20 25 30 40 50 60 

feet) 



Hours Hours Hours Hours Hours Hours Hours Hours 


6 


5 


9 


12 


15 


18 


25 


35 


54 


12 


8 


14 


18 


22 


27 


38 


51 


78 


24 


11 


16 


23 


28 


35 


48 


67 


100 


48 


14 


19 


26 


32 


38 


54 


75 


109 


96 


15 


20 


27 


34 


41 


57 


79 


115 



Note. Determine cubic volume of paper by multiplying length x width x 
height in inches and dividing by 1,728. 
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Blanket may be glazed, owing to poor cleaning. The 
glaze is an accumulation of oxidized rubber, var- 
nishes, and gum. 
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Impression cylinder may have insufficient pressure 
against blanket cylinder, preventing the image from 
transferring between the blanket and the stock. 


Blanket may be insufficiently packed for impression 
cylinder, i.e., when printing on thin stock, the im- 
pression cylinder of certain makes of presses cannot 
be moved sufficiently close to the blanket cylinder for 
proper printing contact. 


Cylinder bearing may be worn and/or cylinders may be 
out of parallel, causing insufficient or uneven trans- 
fer between plate, blanket, and stock. The image will 
not transfer properly between the affected cylinders. 


Steel ink rollers may be stripping. Steel rollers fail to 
carry ink. Noticeable as strips of bare metal around 
roller circumference. Caused by glazed rubber roll- 
ers, running too much water, or too much acid in the 
fountain solution. 

i 


Rubber ink roller may be glazed. Usually due to ink 
and drier remaining in the pores of the rubber due 
to improper washup. This causes the rubber to lose 
its ink-carrying and distributing qualities. 
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very susceptible to emulsification.) 
Ink becomes waterlogged because of small image area, 


which does not use ink fast enough. 
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Increase water to minimum required to prevent plate from 
catching up. Proper balance between ink and water 
must be maintained so that a full density of ink, with- 
out scum, is transferred to the stock. 
Scrub fabric rollers with a stiff brush and water, using 
soap or solvent only if absolutely necessary. Rinse roll- 
ers thoroughly and hang up to dry. If condition is too 
severe to permit cleaning, replace fabric roller covers. 
Clean metal rollers with an ink solvent to remove grease 
and ink, then rinse with water. Then scrub roller with 
pumice powder and plate etch, wash with water, and 


gum. 
Manually scrape, rub up, or underlay with strips of mus- 
lin, the low areas. Place rubber water stops against the 
water fountain roller in wetter areas. 


Procure proper length rollers for press. 


Etch plate. Increase acidity of fountain solution. Mix pow- 
dered magnesia into ink to stiffen it, or replace with 
good ink. Do not reduce ink with greasy compounds 


unless necessary to prevent plucking. 
Fountain solution should not be higher than 4.6. If this 
pH does not overcome difficulty, new plate should be 
made. 


See item d below for procedure of eliminating local oxi- 
dized areas. Badly oxidized plates are usually regrained 
or discarded. 


Attempt to clean plate with plate etch, alternately spong- 
ing with etch and water. To remove local tint scum, use 
pumice powder or snakeslip, follow with plate etch, and 


then wash with water. 
Reduce acidity of fountain solution. 




Reduce acidity and amount of fountain solution. It usually 
will be necessary also to replace the ink. 


Strengthen ink with long varnish. Cut down amount of 
wetting agents. If condition is severe, replace ink. 

i 


and causes skidding between the two cylinders, wear-l 
ing away the plate grain. 1 


Running too little water 

Dirty dampening rollers not carrying or transfer- 
ring water. Caused by running too much or too 
greasy ink, or insuflacient acid in the fountain solu- 
tion. 


Low or high areas in dampening rollers preventing 
even contact with the plate. 


Dampening form rollers too long for press, riding the 
bearers, and not contacting the plate properly. 
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Insufficient acid in the fountain solution to overcome 
greasiness of ink. 


Oxidized plate. May occur in graining, platemaking, 
storage, or on press because of exposure to dampness 
or slow drying of water on plate. When a plate oxi- 
dizes, the spots of ink on the background are solid 
and perfectly round, regardless of size. This should 
not be confused with spots of pigment from bleeding 


ink. 
Plate defective. Becomes evident at start of run as 
general or localized scumming, owing to incomplete 
development, too thin a coating, overdevelopment, a 


poor negative, or overgreasy developing ink. 
Fountain solution too acid, causing eating away of the 
plate grain, and/or of the thin protective gum film 


on the plate surface. 
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Ink emulsified mixture of pigments, varnishes, driers, 
etc., breaks down. Results from emulsifying action of 
wetting agents. (Gum arabic is a weak wetting 
agent.) May also be due to ink being too fresh ink 
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Cause 

should age at least a week after grinding to penr 
thorough combining of all ingredients. 

. Too much ink used at start of make-ready. Rolfo 
cannot lift the ink cleanly from the plate in sue 
cases, causing the work to thicken and scum. 
. Excessive ink 
Greasy ink 
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Loose roller settings 

Blanket too loose. Humps rise in the rubber, an. 
then slip across the plate. 

Blanket slightly loose. Hump appears only at end o 
cylinder revolution. 
Excessive pressure between cyh'nders. 

Blanket rubber swollen due to absorption of varnishes 
driers, and solvents. 

Damaged form rollers. (Usually caused by some device 
on plate cylinder protruding beyond plate height.) 

Dirty wheels, tapes, or control devices in the feeder 
conveyor, or delivery assemblies. (May have picked 
up ink from previously printed colors.) 

Too much water 


Squeeze pressure, instead of bearers, driving cylin- 
ders. This prevents the bearers from smoothing out 
the slight chattering action of the gears. 
Excessive difference in cylinder diameters due to incor-i 
rect underpacking. Humps rise in blanket and slip 
across the plate, squeegeeing away enough water to 
allow a slight scum. 
Difference in surface speeds of driving roller and plate 
cylinder, causing form roller to drag against driving 
roller or plate. 
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Reset rollers to proper tension. If necessary, 
sockets. 

Reset rollers to proper tension 


Clean or replace affected rollers 
Clean or replace, and rest affected rollers 


Retime vibrator motion 


Clean affected gears 
Adjust gear segment. See press manual for ] 
Depending on the nature of the difficulty, < 
press, or install new bearings. 


Flatten kinks, repack plate, or replace plate 

Some regular offset stock should be run. If 
then appear, it is the fault of the origil 
streaks can be eliminated only by replacing 
Correct causes, or stiffen or replace ink 


Take a pH reading of solution. Add acid 
needed to attain desired pH for type of pi 
(usually 4.6 for aluminum). In extreme cs 
solution and/or rollers may be necessary. 


Rub ink and/or asphaltum into weak areas 
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Do not etch plate, unless image is protected 
asphaltum by lacquer. Do not allow etch 
image areas over 1 minute. 


Use gum carefully, as it, too, is a weak 
agent. If gum is sour, replace with fresh gu 
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Ink form roller sockets -worn. Rollers bounce into cylin- 
der gap, lose speed, and then skid when they again 
contact the plate. 
Ink or dampener form rollers set too tight or too loose 
to their respective vibrators, causing them to skid on 


the plate. 
Glazed ink form rollers skidding on vibrators or plate. 
Rubber form rollers swollen, causing skidding against 


vibrators or plate. 
Improper press timing. Rollers should vibrate at time 
plate cylinder gap is up. If the vibrating occurs at 
any other time, the slight hesitation is apt to cause 


skidding of the form rollers. 
Gear teeth on cylinders or vibrators worn or dirty 
Play between plate and blanket cylinders 
Cylinder bearing trouble. Since all three press cylin- 
ders are geared together, binding of the bearings of 
any one will affect the others and interfere with 
steady even contact between the plate and form roll- 


ers. 
Kinks or humps in plate or cylinder underpacking, 
causing skidding of the form rollers. 
Poor paper. Certain kinds of paper (especially very 
hard coated) show "gear" type streaks regardless of 
adjustments to press or ink. 
Greasy ink or excessively soft ink accentuates any 
minor irregularities (see above) that might other-j 
wise go unnoticed. 


Fountain solution too acid or too alkaline. Too much 
acid dissolves grain of plate and undermines image. 
Too alkaline a solution causes image to soften and 
dissolve. 






Etch used carelessly, or too strong. If the etch pene- 
trates the ink film on the image, it is almost certain 
to destroy the grease-receptiveness of the image. 


Gum used carelessly, or gum .sour 
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To remedy, tmn ms. wiwi **v. vu VCM.UIBU. 

Use a hard blanket, minimum back cylinder pressure, and 
reduce tack of ink. To reduce ink tack, use beeswax or 
No. 00 varnish. 
Relative humidity around press should be at least 60 per- 
cent to prevent plucking. See item 40c for ways of 
raising pressroom humidity. 
Soften the ink with a commercial nonoffset compound. Use 
a hard blanket and a minimum of back cylinder pres- 
sure. Clean blanket surface to reduce tack. 
Reset cylinder brush assembly 


Clean blanket thoroughly, and powder with a half-and- 
half mixture of talcum powder and flowers of sulfur. Or 
install new blanket. 


Check settings of guides, undertongues, and grippers. Cut 
across-the-cylinder notches in the blanket packing to 
help relieve the offending pressure. 
Prerun paper conditioning usually eliminates this wrin- 


kling deficiency. 


Use snakeslip and plate etch to remove old work from 
plate. If condition is too severe, replace plate. 
Replace with new blanket and hang old one up to dry 
after reconditioning. Every press should have an extra 
set of blanket bars so that blankets can be periodically 
rested. This prevents embossing and greatly increases 
the life of the blanket. 


Replace blanket. 


Replace affected rollers. Rollers must receive regular thor- 
ough cleaning to prevent cracking and pitting, 

"Wacfoo-** 7r> TMaVor-oaflTr ran. tw* OfPASlt.lv dpffrftaSftH in the 


following way : 
In the preliminary operations of checking color and posi- 
tion, manipulate the feeder so as to feed and print only 


one sheet at a time. 


Swing plate, adjust front guides (for small movement 
xraly) and/or move, side guide as required. 


platemakers make mistakes, the pressman will find it a 
great timesaver, in the long run, if he checks each plate 
before mounting to see if the image is centered and 
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Remedy 


can mount the plate crooked to compensate for the 
error, and save a good deal of makeready time. 
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necessary. 


See item 39 for procedure of correcting size of image 
around cylinder. 


Remake plate from shrunken or stretched negative 
Maintaining constant humidity in paper is only effective 
prevention. Paper is in best condition for multicolor 


printing if its relative humidity is 5 to 8 percent higher 
than that of the pressroom air. 


Some correction is obtained (time permitting) by hanging 
paper, separating into small piles, or running through 
the press with or without dampeners against a blank 
plate depending on whether moisture is to be added or 


subtracted from the stock. Also, attempt to condition 


pressroom to agree with humidity at time of previous 


run. Hang wet rags in front of a fan, or boil water in 
vicinity of press to increase humidity. 
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APPENDIX F 
MAP SUPPLY AND MAP DISTRIBUTION 



= 1 . Basic Principles 

kn efficient supply system is one which insures 
ihat appropriate material is gotten to the right 
place at the proper time, in sufficient quantities, 
and in good condition. To this end, the Military 
Standard Requisitioning and Issue Procedure 
(MILSTRIP) has been established. AR 117-5 di- 
rects that maps and related publications be car- 
ried as standard stock items, under MILSTRIP. 
Maps have certain characteristics, however, that 
make it necessary to modify conventional supply 
techniques for their distribution. Among these 
factors are : 

a. A map is unique in that it represents a spe- 
cific portion of the earth's surface, and has mili- 
tary value; only with relationship to that portion. 
It is useless for any other area. 

b. Because of its relation to the locale of opera- 
tion.H, the stockage of certain maps can indicate 
the nature, location and scope of planned opera- 
tions. Strict security measures are therefore nec- 
essary for the procurement, stockage, distribution 
and destruction of map .supplies. 

c. Maps are subject to rapid obsolescence, par- 
ticularly with regard to cultural features. Unlike 
most standard supply items, maps of a given edi- 
tion cannoi be used until stocks are exhausted, if 
a later edition is available. Earlier editions must 
be removed from supply channels upon receipt of 
Bheets with a later edition number. 

d. Because of their geographic uniqueness and 
rapid obsolescence, stocking the necessary maps 
far in advance? of an operation is not always feasi- 
ble. Hence, supply methods must be efficient and 
flexible, to respond adequately to military needs 
without wasteful overstocking. 

F-2. Responsibilities 

The responsibilities for topographic programs in 
the Department of Defense are described in detail 
in FM 5-146. Briefly, these are as follows : 

a. The Defense Intelligence Agency (DIA) 



manages the DOD mapping and charting pro- 
grams. 

b. The Army mapping program is directed by 
the Assistant Chief of Staff for Intelligence (AC- 
SI). 

c. The Chief of Engineers is responsible for the 
execution of the Army mapping program. 

(1) The U.S. Army Topographic Command 
(TOPOCOM), functioning under the command of 
the Chief of Engineers, is the principal Army 
agency for the production, storage and distribu- 
tion of maps. It operates the National Topo- 
graphic Map Inventory Control Point 
(NTMICP), which has world-wide cognizance of 
map supply, and publishes the Map Supply Sys- 
tem Catalogs. 

(2) Topographic Map Inventory Control 
Points have been established by TOPOCOM 
within CONUS, and by Army theater command- 
ers within each overseas theater. 

d. The theater army G2 is responsible to the 
theater army commander for mapping and geo- 
detic plans, policies, and product requirements. 

e. The theater army engineer furnishes techni- 
cal advice and assistance to the G2 on all matters 
pertaining to the procurement, production, stor- 
age and distribution of maps and related materi- 
als. 

/. In the theaters, the TMICP's are responsible 
for the management of theater map supply and 
distribution, and are contact points with the 
NTMICP in coordinating map supply policies, 
programs, and procedures. The principal army 
map distribution agencies in a theater of opera- 
tions normally are the following: 

(1) The map distribution company of the en- 
gineer base topographic battalion operates the 
base and advanced theater depots. 

(2) The map distribution platoon of the engi- 
neer topographic battalion, army, operates the 
map depot of a field army. 
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(3) The map distribution section of an engi- 
neer topographic company, corps, operates the 
corps map depot. 

(4) Engineer map depot detachments aug- 
ment the service of the principal map distribution 
agencies and perform special map distribution as- 
signments. 

F-3. Map Allowances 

a. Computing Allowances. Map requirements for 
a command are computed by the engineer under 
the staff supervision of G2. These computations 
are based on units involved, anticipated opera- 
tions, and pace of operations. Unit allowances and 
methods of computing map requirements are con- 
tained in FM 101-10-1. 

6. Types of Issue. Map allowances are catego- 
rized according to the type of issue being made. 
These types are 

(1) Initial issue. This refers to the primary 
distribution of maps to a unit for a particular 
area of operation. It is expressed in terms of the 
number of copies of each map required, and var- 
ies according to scale and type. 

(2) Replenishment issue. To cover losses and 
copies consumed in operations, a supplemental 
issue based on a percentage of the initial allow- 
ance, is distributed. 

(3) Replacement issue. Replacement is the 
recall or destruction of obsolete maps, and substi- 
tution of new editions. Replacements are made on 
the same basis as initial issue. 

F-4. Map Depots 

a. Sites. Map depot sites are located to provide 

security and operational efficiency. Convenience to 
a headquarters is secondary to proximity to trans- 
portation facilities. Under tactical conditions, 
provision for concealment, camouflage, and dis- 
persion must be made. Access to the depot should 
be easy and well marked, and facilities for loading 
and unloading must be provided. Depots handling 
large quantities of maps must be located near a 
major transportation facility, e.g., railroad siding, 
main roadway, airport, or harbor. 

b. Depot Layout. The layout of a map depot 
must be carefully planned to carry out the major 
operations of receiving, storing, and shipping 
naps, and the necessary administrative functions 
Aisles should be wide enough to permit easy ma- 
neuver of forklift trucks to move map stocks 
fanning should allot space for future expansion 



of depot stocks resulting from new mapping, addi- 
tional coverage, enlargement of the depot's area 
of responsibility, or operational requirements. 
The layout must conform to the building chosen to 
house it, and will be determined in part by the 
map stockage plan for the theater. The layout of a 
typical map depot is shown in figure F 1. 

c. Stock Arrangement and Shelving. 

(1) Maps are stored in bulk quantity in boxes 
or on skids as received. For distribution purposes, 
a certain amount of stock must be kept on shelves. 
Bulk stocks are stored according to normal ware- 
housing procedures. Boxes or skids are identified 
and arranged so they can be readily located and 
removed when needed. 

(2) Shelves can be made from locally pro- 
cured materials. Another method is to use the 
shipping boxes (fig. F-2) in which the maps are 
sent. When opening the box, remove only one end 
section. Retain this section; it can be used to re- 
seal the box. The boxes can be stacked as high as 
the floor-loading capacity will permit. Each box 
can be subdivided to provide additional shelf 
space. Rows and columns of shelves should be 
identified by letters or numbers and keyed to stock 
indexes and records. 

(3) Maps of the same series should be stored 
in one area. A logical arrangement based on map 
series, and sheet numbers within each series, is 
the most efficient method. A similar method should 
be used for security areas. 

F-5. Depot Operations 

a. Stock Control. The efficiency of a map depot 
depends primarily on the adequacy of its stock- 
control system. A reference system that shows 
what maps are in the depot, the number of copies 
on hand, and the location within the depot of each 
map, is essential for maintaining control. In addi- 
tion, a continual inventory must be employed to 
provide a constant check on map-stock levels. Rec- 
ords of issue are needed to control distribution. 
Accounting records vary according to the size of 
the depot, its permanency, the volume and number 
of items handled, the rate of turnover, and the 
military situation, but they should be kept as sim- 
ple as possible. Complicated records waste time, 
and eventually become unreliable. 

b. Records. 

(1) Map locator card. Map locator cards are 
necessary to indicate the physical location of all 
map stock within the depot. A sample card is 
shown in figure F-3. 
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Figure F-l. Typical depot layout. 
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Figrure F-2. Map boxes. 
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Figure F-S. Map locator card. 



(2) Map indexes. A map index is a small- 
scale map over which is printed the sheet outlines 
of all maps in a given aeries. The index also shows 
the serins number and scale, individual sheet num- 
bers, sheet numbering system, and other informa- 
tion pertinent to the series. Map indexes for all 
standard scries are published by TOPOCOM. 
Maps available in a depot can be indicated on map 
indexes by handmarking, or by printing on a 
press. 

(15) Map catttlof/. A map catalog is a collation 
of map indexes which shows all the maps stocked 
by a depot. TOPOCJOM publishes a series of Map 
Supply System Catalogs, showing the available 
map coverage for all areas of the world. 

(4) Stork control A record must be kept to 
account for all maps or other items received or 
issued. These records are maintained on a card 
similar to that shown in figure F-4. A separate 
card is kept for each item stocked. In depots 
where a large volume of maps is handled, records 
can be simplified by treating shelf stock as items 
issued. For example, a map would be reordered 
when the bulk stock minus the shelf stock is less 
than the reorder level, since the shelf stock is 
considered as items issued. Many other systems 
are possible and for large operations of any per- 



manence, a machine record system is most advan- 
tageous. 

(5) Inventory. Although a stock record sys- 
tem provides for a continual inventory, inevitable 
errors in accounting require a periodic physical 
inventory. Care should be exercised to prevent ex- 
cessive counting merely for the sake of maintain- 
ing overprecise records. Hand counting should 
never be done except when actually required. For 
most inventory purposes, measurement of the 
map stocks provides a sufficiently accurate count. 
High wet strength and coated stock paper meas- 
ure 4 inches and 3.5 inches per 1,000 copies re- 
spectively. Markers should be inserted in all bins 
so that the approximate current stock level can be 
obtained at a glance. 

c. Receiving. Incoming map stocks are tempo- 
rarily stored in the depot receiving area. Here 
they are segregated by map series or by types, 
checked and counted. Segregation facilitates the 
tally and promotes accuracy. Since shipping docu- 
ments can be unreliable, accurate depot receiving 
procedures are essential. Four steps normally are 
used to prepare maps for distribution : 

(1) Unpacking. Remove crating and outer 

cover. 

(2) Checking. Check maps against shipment 

documents. 

F-5 



TM 5-245 







JAFFE SERIES, 


WAREHOUSE E^O 
LOCATION n S.D ST 


OCR 


OPN LEVEL C 


R/P 

K/ r _ 


' AMS SHIPPED 
JCMS 

J D 
BI-L 




REPORT LEVEL 


L 
RES LEVEL 


PDITIOM 






NUMBER VOUCHER 


RECEIVED 


SHIPPED 


IN STOCK 


VOUCHER NUMBER 


RECEIVED 




IN STOCK 












SPECIAL INSTRUCTIONS 









































































































































































































































































































































































































































































( 



Figure F4- Stock control card. 




Figure F-5. Fiai map package 
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(3) Sorting, Sort maps by series and sheet. 

(4) Transfer. Move to storage area. 
d. Packaging and Shipping. 

(1) Packaging methods. Small map orders 
can be processed in the storage area by using 
mobile wrapping tables ; larger shipments must be 
removed to the shipping area for processing. 
Packaging must insure that the maps will arrive 
at their destination in a serviceable condition and 
must provide the maximum protection with a 

minimum expenditure of time and materials. 

When map boxes are unavailable, two alternate 

methods of packing can be used flat map bundles 

and rolled bundles : 

(a) The flat map package (fig. F-5), con- 
taining 1,000 maps, should be used for air ship- 
ment, i rice it is easily secured in cargo aircraft. 
This type of bundle is also serviceable for rail, 
motor, or water shipments when palletized. 

(b) The rolled package (fig. F-6), contain- 
ing 250 to 750 maps, is serviceable for local rail 
shipments, postal, or water shipments involving 
extensive handling. Shipments involving numer- 
ous transshipments should be made in wooden 
boxes or in box pallets. 

(<) These two types of bundles are dura- 
ble, permit easy handling, and give reasonable 
protection. Flat packaging is recommended when 
maps arc to be overprinted. Roll packages are best 
for airdrops, but special wrapping is necessary. 



(d) Steel strapping is the most durable 
binding material. High tensile strength pressure- 
sensitive tapes are useful, but do not produce the 
rigid bundles that can be obtained with steel 
strapping. Sandbags can be usecl as emergency 
map containers by inserting a roll of maps in the 
sandbag and then lacing the opening. 

(2) Marking. Packages are marked on the 
outside to indicate the contents. These markings 
include series number, sheet, number, and quan- 
tity. Addresses must be checked for accuracy and 
conspicuously located on packages. Addresses and 
markings are coded as required for security. 

e. Security. Classified material is handled in 
accordance with AR 380-5. 

/. Obsolescence and Retirement of Map Stock. 
Obsolete map editions should be immediately re- 
moved from bulk and shelf stock as new editions 
are received. Maps are retired as directed by 
higher headquarters when a cutback in holdings is 
directed. Due to the residual intelligence value of 
obsolete maps, most of them are cut finely or 
shredded. Normally, obsolete and retired map 
stocks, which are not sensitive, are used for print- 
ing of forms, charts, and posters. If used fo 
other purposes, they must be voided or cut up ini 
small segments. Special care must be taken tha 
voided stock of one country is not circulated in 
another. 

g. Emergency Destruction of Maps and Map 




Figure F-6. Rolled map package. 
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Depots. Destruction plans should be included in 
the unit SOP and kept up to date. Experience has 
proven that map destruction is a difficult opera- 
tion, since even small quantities of maps may re- 



quire days to burn. Destruction of maps by blast- 
ing requires large quantities of explosives. Refer 
to FM 5-25 for recommended charges. Advanced 
planning can overcome many of these difficulties. 
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APPENDIX G 
SUPPLEMENTAL TABLES 



Table G-l. Weights and Measures 
LENGTH: 

1 inch =2. 54 centimeters 

1 foot-* 30 .48 centimeters 

1 mile = 1,760 yards = 5,280 feet = 63,360 inches = 1.60935 kilometers 

1 centimeter = .3937 inch 

I meter =39.37 inches = 3.281 feet 

1 kilometer = 3280.83 feet = .621372 mile 

1 Angstrom = .001 micron - .00000000894 inch 

WEIGHT (avoirdupois): 

1 ounce -437. 5 grains =28.85 grams 
1 pound 16 ounces = .4536 kilogram 
1 gram 15. 43 grains . 035 ounce 
\ kilogram -2.205 pounds = 36. 274 ounces 

ELECTRICAL: 

1 kilowatt (kw) -1,000 watts =1.34 horsepower 

1 kilowatt hour (kwh) -1,000 watts for 1 hour =3415 btu (heat) 

1 kilovolt-ampere (kva) - 1,000 volt amperes 

CAPACITY (liquid): 



1 fluid ounce 8 drams =480 minims =29. 57 cubic centimeters 


1 quart 2 pints = 57 .76 cubic inches = .946 liter 


1 gallon 4 quarts =231 cubic inches =3.785 liters 


1 cubic centimeter =-16.23 minims 


1 liter 1,000 cubic centimeters = 33 .815 fluid ounces 


Table G-%. Temperature Conversion 


K. 


"C.. 


"P. 


c. 


(degrees 
Ffthr<'rilu'lt) 


(ih'Kn-i'H 
Ci'iitiKrucliO 


(dogroos 
Fuhnmhfllt) 


(degrees 
Centigrade) 


-40 


-40 


90 


32 


-30 


-34 


95 


85 


-20 


-29 


100 


38 


-10 


-23 


105 


41 





-18 


110 


43 


10 


-12 


115 


46 


20 


-7 


120 


49 


30 


-1 


125 


52 


32 





130 


54 


36 


2 


140 


60 


40 


4 


150 


66 


45 


7 


160 


71 


50 


10 


170 


77 


55 


13 


180 


82 


60 


16 


190 


88 


65 


18 


200 


93 


67 


19.5 


210 


99 


70 


21 


212 


100 


75 


24 


220 


104 


80 


27 


230 


110 


85 


29 


240 


116 



Table G-S. Specific Gravity (Liquids Heavier Than Water") 



Baum6 


Specific 
gravity 


Baum6 


Specific 
gravity 





1.000 


21 


1.169 


1 


1.007 


22 


1.179 


2 


1.014 


23 


1.189 


3 


1.021 


24 


1.198 


4 


1.028 


25 


1.208 


5 


1.036 


26 


1.219 


6 


1.043 


27 


1.229 


7 


1.051 


28 


1.239 


8 


1.058 


29 


1.250 


9 


1.066 


30 


1.261 


10 


1.074 


31 


1.272 


11 


1.082 


32 


1.283 


12 


1.090 


33 


1.295 


13 


1.099 


34 


1.306 


14 


1.107 


35 


1.318 


15 


1.115 


36 


1.330 


16 


1.124 


37 


1.343 


17 


1.133 


38 


1.355 


18 


1.142 


39 


1.368 


19 


1.151 


40 


1.381 


20 


1.160 


41 


1.394 
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Table G-4. Relative Humidity 



(Barometric 



29.98 Ineh; 



Air Hjreaant Part Ppehroog tr 600 FMt Or Hore Fr Minute. ) 



WBT BULB TBCPBWTTJRB 





3*3638 


ko i* kk k6 k8 


50 52 5k 56 58 


60 62 6k 66 68 


70 72 7k 76 78 


80 82 8k 86 88 


90 92 9k 96 96 


100 102 10k 106 108 


110 


50 


5 16 27 


38 k9 61 7k 87 


100 














52 


919 


29 ko 51 63 75 


87 100 














5k 


312 


22 32 ks 53 6k 


76 88 100 














56 


7 


16 25 3k kk 55 


65 76 88 100 














58 


1 


10 18 27 37 k6 


56 66 77 89 100 














60 




5 13 a 30 39 


k8 58 68 76 89 


100 












62 




8 16 2k 32 


<U 50 59 69 79 


89 100 












6k 




k 11 18 26 


3k k3 51 60 70 


79 90 100 












'66 




T Ik 21 


29 36 kk 53 61 


71 80 90 100 












68 




3 10 16 


23 31 38 k6 5 1 * 


62 71 80 90 100 












70 




6 12 


19 25 33 to 1)8 


55 6k 72 81 90 


100 










72 




3 9 


15 1 28 31* 12 


k9 57 65 73 82 


91 100 










7U 




5 


11 17 23 29 36 


k3 50 58 65 7k 


82 91 100 










76 




3 


8 13 19 25 31 


38 kk 51 59 66 


7k 82 91 100 










78 






5 10 16 21 27 


33 39 k6 53 60 


67 75 83 91 100 










80 






"3 7 12 18 23 


29 35 ki k7 5k 


61 68 75 83 91 


100 








82 






k 10 Ik 2o 


25 30 36 k2 k6 


55 6l 69 76 8k 


92 100 








81* 






1 7 12 16 


a 26 32 37 k3 


k9 56 62 69 76 


8k 92 100 








66 






5 9 1"* 


18 23 28 33 39 


kk 50 57 63 TO 


77 8k 92 100 








66 






3 7 11 


15 20 25 30 35 


ko k6 51 57 6k 


70 77 85 92 100 








90 






159 


13 17 22 26 31 


36 kl k7 52 58 


65 71 78 65 9C 


100 






92 






3 7 


11 15 19 23 28 


32 37 k2 k8 53 


59 65 72 78 85 


92 100 






9k 






5 


9 12 16 20 2k 


29 33 38 k3 k? 


5k 60 66 72 79 


85 93 100 






96 






3 


7 10 Ik 18 22 


26 30 35 39 W 


50 55 61 66 73 


79 86 93 100 






96 






1 


5 . 8 12 15 19 


23 27 32 36 ko 


k5 50 55 61 67 


73 79 86 93 100 






100 








3 7 10 13 17 


21 2k 28 33 37 


kl U6 51 56 62 


66 73 80 86 93 


100 




10? 








1 5 8 11 15 


18 22 26 30 3k 


38 k2 k7 52 57 


62 68 7k 80 86 


93 100 




10k 








3 7 10 13 


16 20 23 27 31 


35 39 fc W 53 


58 63 69 7k 80 


87 93 100 




106 








5 8 11 


Ik 17 21 2k 28 


32 36 ko kk k9 


53 58 6k 69 75 


81 87 93 100 




108 








3 7 10 


12 16 19 22 25 


29 33 37 kl ks 


k9 & 59 6k 70 


75 81 87 93 100 




11O 








5 6 


11 Ik 17 20 23 


26 30 3k 36 ka 


kfi 50 55 60 65 


70 75 81 87 93 


100 


118 








k 7 


9 12 15 18 21 


2k 27 31 35 38 


k2 k7 51 55 60 


65 70 76 81 87 


9k 


Ilk 








6 


8 11 13 16 19 


22 25 28 32 35 


39 k3 k7 52 56 


61 66 71 76 82 


38 


US 










7 9 12 Ik 17 


20 23 26 29 33 


36 ko kk k8 52 


57 61 66 71 76 


82 


118 










6 8 u 13 16 


18 a 2k 27 30 


3k 37 kl kj k9 


53 57 62 67 72 


77 


120 










6 9 12 Ik 


17 19 22 25 28 


31 3k 38 kl k5 


k9 53 58 62 67 


72 


182 










8 10 13 


15 18 20 83 26 


29 32 35 39 k2 


k6 50 5k 58 63 


67 


12k 










7 9 U 


Ik 16 18 21 2k 


27 30 33 36 39 


k3 k? 50 5k 59 


63 


126 










8 10 


12 15 17 19 22 


25 87 30 33 37 


ko kk k7 51 55 


59 




3^3638 


ItO k2 W k6 k8 


50 52 5 1 * 56 58 


60 62 6k 66 68 


70 72 7k 76 78 


80 82 8k 86 88 


90 92 9k 96 98 


100 102 10k 106 108 


110 
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Table G-5. Decimal-Equivalents 



Fraction 




Cnches 


Mm. 


Fraction 


Indies 


m. 








1/64 


.016 


.1*0 








33/61* 


.516 


13.10 






1/32 




.031 


.79 






17/32 




.531 


13.49 








3/64 


.Ql*7 


1.19 








35/61* 


.547 


13.89 




1/16 






.063 


1.59 




9/16 






.563 


ll*.29 








5/64 


.073 


1-98 








37/64 


.578 


14.68 






3/32 




.09 1 * 


2.38 






19/32 




.594 


15.08 








7/64 


.109 


2.78 

- 








39/64 


.609' 


15.1*8 


1/8 








.125 


3-18 


5/8 








.625 


15.88 








9/64 


.11*1 


3-57 








41/64 


.61*1 


16.27 






5/32 




.156 


3-97 






21/32 




.656 


16.67 








11/61* 


.172 


4-37| 








1*3/64 


.672 


17.07 




3/16 






.188 


if. 76 




11/16 






.688 


17.46 








13/64 


.203 


5.161 








1*5/64 


.703 


17.86 






7/32 




.219 


5-56 






23/32 




.719 


IB. 26 








15/64 


.23!* 


5-95 








47/64 


734 


18.65 


1/4 








.250 


6.35 


3A 








.750 


19.05 








17/64 


.266 


6.75 








49/64 


.766 


19-45 






9/32 




.281 


7.ll* 






25/32 




.781 


19.84 








19/64 


.297 


7.54 








51/64 


797 


20.24 




5/16 






313 


7.94 




13/16 






.813 


20.61* 








21/64 


.320 


8.33 








53/64 


.828 


21.03 






11/32 




.31*1* 


8.73 






27/32 




.81*4 


21.1*3 








23/61* 


358 


9.13 








55/64 


.859 


21.83 


3/0 








375 


9-53 I! 7/8 








.875 


22.23 








25/61* 


391 


9-92 |j 






57/64 


.891 


22.62 






13/32 




.1*06 


10.32 |j 




29/32 




.906 


23.02 








27/64 


.1*22 


10.72 | 






59/64 


.922 


23A2 




7/16 






.1*38 


11.11 | 


15/16 






.938 


23.81 








29/64 


.453 


n.5i| 






61/64 


.953 


24.21 






15/32 




.1*69 


11.91 1| 




31/32 




.969 


24. 61 








31/6U 


.1*81* 


12.30 | 






63/64 


.981* 


25.00 


1/2 








.500 


12.70 | i 








1.000 


25.1*0 



r 
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Aberration Failure of an optical system to bring 
all light rays received from a point object to a 
single image point or to a prescribed geometric 
position. 

Abrasive Hard material used for grinding softer 
materials. Used in brush-surfacing to roughen 
the plate surface. 

Absorption Assimilation of one substance into 
another. In optics, the partial suppression of 
light passing through a medium such as a color 
filter which transmits only the color of the 
filter, all other colors being absorbed. 

Accelerator Any substance used to shorten de- 
velopment time or speed the chemical reaction 
of developing agents with exposed photographic 
emulsions. Usually an alkali. The degree of al- 
kalinity or pH determines the time necessary 
for full development and the degree of density 
and contrast possible. 

Acetate A nonflammable plastic sheeting used as 
a base for photographic films or as a drafting 
base for color separation manuscripts and over- 
lays. 

Acetic acid, CH S COOH Glacial is over 99 per- 
cent pure; 28 percent is made by diluting 3 
parts glacial acetic acid to 8 parts water. Used 
as countcretch in plate processing. Also used as 
a shortstop to neutralize alkaline developers. 

Achromatic Without color. A lens which trans- 
mits light of all colors equally is achromatic. 

Acid A compound containing hydrogen which 
can be replaced by certain metals to form a new 
compound called a salt. Most acids have a sour 
taste and will change blue litmus paper to red. 

Across the grain The direction opposite to that 
in which the paper fibers are aligned. Con- 
trasted with grain direction. 

Actinic light Light which is capable of causing 
photo-chemical changes in a sensitized emul- 
sion. 

Additive process A photographic color process 
which produces color by combining separate 
primary colors to form white light. 



Adsorption The adhesion of molecules in solu- 
tion to the surface of a solid. 

Aerial photograph A photograph of a portion of 
the earth's surface taken from the air. 

AffinityRaving an inherent attraction for. Lith- 
ographic plates have an affinity or natural at- 
traction for grease or ink. 

Air bells or air bubbles Small air bubbles which 
cling to the surface of an emulsion during proc- 
essing, leaving small spots unaffected by the 
solution. Usually prevented by agitation of the 
film or paper in the developing solution. 

Alkali A substance which can neutralize acids. 
Used as an accelerator in photographic and 
plate processing developers. 

Alum, AlK (So 4 ) 2 Aluminum potassium sulfate 
(potassium alum). Salt used to toughen colloid 
films in photography, and in preparing litho- 
graphic plates for drafting. 

Ammonia process See Diazo compounds. 

Ammonia water Ammonium hydroxide, NH 3 OH. 
A strong alkaline solution of 28-29 percent am- 
monia gas (NH 3 ) dissolved in water. Used to 
alkalize plate-processing sensitizer and to soften 
exposed sensitizer for development. 

Anastigmat A lens which has been corrected for 
astigmatism and, therefore, focuses vertical and 
horizontal lines with equal brightness and defi- 
nition. Anastigmatic lens are also free from 
most common aberrations. 

Angle of field A property of a lens. The angle 
subtended by lines that pass through the center 
of the lens and locate the diameter of the maxi- 
mum image area within the specified definition 
of the lens. Lenses are generally classified 
according to their angles of coverage, i.e., nar- 
row-angle, wide-angle, normal-angle, super- 
wide angle, 

o 

Angstrom unit (A). A unit of measure equal to 
one ten-thousandth of a micron, one-tenth of a 
millimicron, or one ten-millionth of a millmie- 
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ter. Commonly used to express the length of 
light rays. 

Anhydrous (anhy) Completely lacking water, 
especially water of crystallization. Chemicals 
from which water has been removed. Same as 
desiccated. 

Aniline Amino-benzene. An oily, organic com-- 
pound derived from coal tar which is the base 
compound of most photographic developing 
agents. 

Antihalation backing An opaque coating applied 
to the back of film to prevent reflection from 
the back surface of the film base. 

Aperture The lens opening that regulates the 
amount of light reaching the film. 

Aplanatic lens Lenses which have been corrected 
for spherical and chromatic aberration and 
which will give reasonably sharp definition at 
full aperture. 

Apochromatic lens Lenses which are free from 
spherical and chromatic aberrations. A true apo- 
chromatic lens is corrected for three or more 
colors. 

Argentometer An instrument used to measure 
the concentration of silver nitrate in a silver 
sensitizing bath. 

Asphaltum Mineral pitch. Used in various inks 
and varnishes as a protective coating in plate 
processing, and to make the printing image on 
the press plate permanently ink receptive. 

Astigmatism A lens defect or aberration which 
will not permit an accurate and simultaneous 
focus of vertical and horizontal lines at loca- 
tions off the principal axis of the lens near the 
extremes of the angle of field. 

Autoscreen film A photographic film embodying 
a halftone screen which automatically produces 
a halftone negative from continuous-tone copy. 

Avoirdupois A system of weights and measures 
consisting of grains, ounces, pounds, fluid 
ounces, and quarts. Commonly used in the 
United States and Great Britain. 

Axis See Optical axis. 

Backup An image printed on the reverse side of 
a sheet already printed on one side. Also the 
printing of such images. 

Base color The first color printed of a poly- 
chrome map to which succeeding colors are reg- 
istered. 



Baume A unit of measure used to express the 
density of liquids. 

Bearers Steel rings on the ends of press cylin- 
ders that make rolling contact for proper mesh- 
ing of the driving gears. Bearers also provide a 
fixed base for determining the packing of plate 
and blanket. 

Bite 1. A surface characteristic of paper which 
causes it to accept ink, pencil, or other impres- 
sions. 2. Gripper bite, the amount of paper that 
extends beneath the press gripper, sometimes 
called gripper margin. 

Blanket dust A mixture of 50 percent French 
chalk and 50 percent powdered sulfur dusted on 
offset press blankets to remove tackiness. 

Blanket, offset A rubberized blanket on a fabric 
base, clamped around the blanket cylinder. Re- 
ceives inked impression from plate and trans- 
fers it to paper. 

Bleed 1. Printing area that extends to the edge 
of the sheet or page after it is trimmed. 2. A 
slight extension or thickening of printing de- 
tail, usually of the lighter color or tint, which 
produces slight color overlap and prevents a 
white gap between colors owing to slight varia- 
tions in register. 3. A lithographic ink pigment 
which dissolves in the fountain etch and causes 
tinting. 

Blind image A printing image that will not 
accept ink. 

Blocking Adhesion between paper sheets, pre- 
venting paper feeding in press. 

Blueline A nonreproducible blue image or out- 
line usually printed photographically on paper 
or plastic sheeting, and used as a guide for 
drafting, stripping, or layout. 

Blueline. board A drafting surface mounted on 
metal or board, then coated with an iron sensi- 
tizer, yielding a nonphotographic blue image 
after contact exposure through a negative and 
development in water. 

Blueprint A sensitized contact paper yielding a 
blue image upon development with water. The 
term also refers to a blue nonprinting image 
on a metal lithographic plate. 

Bromide paper A photographic printing paper 
with an emulsion composed largely of silver 
bromides. 

Buffer A chemical agent added to a solution to 
stabilize it against rapid breakdown. Used in 
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offset-press fountain solutions to maintain con- 
stant pH. 

Burn The process of exposing a press plate. 

Burnish To remove small unwanted imagery 
from a press plate by use of etchstick or snake- 
slip. 

Calender The process of making a glossy surface 
on paper or cloth by pressing between rollers. 

Camera An optical device for projecting an 
image of an external subject onto a photogra- 
phically sensitized film inside a lightproof box. 

Canada balsam An adhesive having approxi- 
mately the same refractive index as glass. Used 
to join lens elements and screens. 

Carbon Chemical element in black carbon rods. 
When electricity flows through these rods, the 
carbon combines with oxygen in the air, pro- 
ducing an arc of intense light across the rod 
tips. 

Carrier A viscous liquid (usually a resin) in 
which a pigment or blend of pigments is mixed 
to produce lithographic printing ink. 

Cartographic film Film with a dimensionally 
stable base, used for map negatives or positives. 

Cartography The art and science of expressing 
graphically, by m.ps and charts, the known 
physical and cultural features of the earth or of 
another celestial body. 

Catchinfi up A lithographic term used to indi- 
cate that nonimage areas of a pressplate are 
beginning to take ink. 

Caustic. no(lu See Sodium hydroxide. 

Cellulose- tape A strong adhesive on a cellulose 
base. Also known as Scotch tape. 

Powdered limestone used to dry printing 
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ink. 

Chalkiny Improper drying of printing ink which 
causes the pigment to dust off, due to lack of 
binding vehicle, caused by too rapid absorption 
of the vehicle into paper. 

Characteristic curve (photography) A curve 
showing the relationship between exposure and 
resulting density in a photographic image, 
usually plotted as the density (D) against the 
logarithm of the exposure (logE) in candle-me- 
ter-seconds. Also called the H and D curve, the 
sensitometric curve, the D log E curve, time- 
gamma curve, or density-exposure curve. 



Chromatic aberration The distortion of rays of 
various wavelengths or colors through an un- 
corrected lens. See lateral and longitudinal 
chromatic aberration. 

Circular screen A circular-shaped halftone 
screen which enables the cameraman to obtain 
the proper screen angles for halftone work 
without disturbing the copy. 

Coated stock Paper stock which has been coated 
with a mineral substance such as clay, satin 
white, titanium oxide, or one of several other 
substances which have an affinity for ink. 
Casein is used as the adhesive which holds the 
coating onto the body stock. 

Coating 1. Term applied to the mineral sub- 
stances used to-cover the surface of paper when 
preparing coated stock. 2. The operation of 
applying the mineral substance to the paper. 3. 
In photography and photomechanics, the appli- 
cation of varnishes and other mixtures to plates 
and negatives; also application of light sensi- 
tive solutions to plate surfaces. 

Collate To assemble pages, signatures, plates, 
etc., in correct sequence before binding. 

Color corrected lens A lens which has been con- 
structed to bring all light waves to the same 
focus plane. 

Color filter A sheet of dyed glass, gelatin, or 
plastic used in photography to absorb certain 
colors and permit better rendition of others. A 
color filter permits certain wave lengths of light 
to pass through and absorbs others. 

Colorproof A single copy of each color of a multi- 
color printing, or a composite copy of all the 
colors. 

Color pulls Single impressions, printed in black, 
from a set of two or more color plates. The 
"pulls" are photographed to make new nega- 
tives, or used as field check sheets or edit 
sheets. 

Color separation I. A photographic negative ex- 
posed through a filter so that only one of the 
primary colors is recorded. 2. The process of 
preparing separate drawings, engravings, or 
negatives for each color required in the produc- 
tion of a multicolor lithograph. 

Combination plate Halftone and line work on 
one plate. Also two or more subjects combined 
on the same plate. 

Comparator A precision optical instrument used 
to determine the rectangular coordinates of a 
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point with respect to another point on any 
plane surface, such as a photographic plate. 

Complementary colors Any two opposite (or 
contrasting) light colors which, when combined, 
produce white or gray. A mixture of any two 
primary colors is the complement of the re- 
maining primary. In printing, complementary 
colors either accentuate or neutralize each 
other. 

Composite Reproduction from a successive se- 
ries of images. A proof made by exposing sev- 
eral color-separation negatives on a single sheet 
of paper or plastic. 

Contact negative A negative made by placing an 
unexposed photographic emulsion in contact 
with a positive, exposing it to light, and then 
processing to develop the image. 

Contact positive A positive made by placing an 
unexposed photographic emulsion in contact 
with a negative, exposing it to light, and then 
processing to develop the image. 

Contact printing frame A device for holding a 
negative or positive transparency in contact 
with sensitized material for exposure to light. 
The light source may or may not be a separate 
element. 

Contact screen A halftone screen made on a film 
base and used in direct contact with the film or 
plate to obtain a halftone pattern from a con- 
tinuous-tone original. See Magenta contact 
screen. 

Contact size Printing to the same size as the 
original. Often referred to as one-to-one (1:1). 
See Scale of reproduction. 

Continuous tone An image which has not been 
screened and contains unbroken, gradient tones 
from black to white, in either positive or nega- 
tive form. 

Contrast The actual difference in density be- 
tween the highlights and the shadows on a neg- 
ative or positive. Contrast is not concerned with 
the magnitude of density, but only with the dif- 
ference in densities. When there is little differ- 
ence in the densities of light and dark areas, the 
copy is said to be "flat". Copy in which the 
differences are strongly accentuated is referred 
to as "contrasty." 

Copy The original manuscript or text furnished 
for reproduction. Line copy is composed of lines 
or dots of solid color. Tone copy is composed of 
tones or shades of color. 



Copy preparation The assembling into proper 
position of the text and art to be photographed 
for reproduction. 

Corner marks See Register marks. 

Counter-etch To remove, with certain diluted 
acids, impurities from a lithographic plate, 
making it receptive to the inked image. 

CP Abbreviation for "Chemically Pure." 

Crop To trim or cut off superfluous parts of an 
image to improve balance and composition, or 
to emphasize certain portions. Usually accom- 
plished by masking techniques. 

Crossline glass screen A halftone screen com- 
posed of straight opaque lines which cross at 
right angles, thus forming transparent squares 
or screen apertures, as opposed to the straight- 
line screen, composed of lines running only in 
one direction. 

Crystals Solidification of a chemical element, 
compound, or mixture into particles of definite 
characteristic geometric form. 

Culture Features of the terrain that have been 
constructed by man, such as roads, buildings, 
railroads, canals. 

D log E curve See Characteristic curve. 

Dampeners Cloth-covered rollers that distribute 
the dampening solution to the pressplate. 

Darkroom A darkened room used for the devel- 
opment of light-sensitive emulsions. 

Definition Degree of clarity and sharpness of an 
image. See resolving power. 

Densitometer An electric instrument for accu- 
rately measuring optical density or tone values. 
Transmission densitometers measure the full 
density range of negatives; reflection densito- 
meters measure the reflection range of opaque 
copy. 

Density The quantity of metallic silver (or 
dyes) per unit area in negatives and positives. 
It is defined strictly as the logarithm of the 
optical opacity, where the opacity is the ratio of 
the incident to the transmitted (or reflected) 
light. It varies with the use of scattered or spec- 
ular light, 

Depth of field The distance between the points 
nearest and farthest from the camera which are 
acceptably sharp. 
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Depth of focus The distance that the focal plane 
can be moved forward or backward from the 
point of exact focus, and still give an image of 
acceptable sharpness. 

Desensitizing Chemical treatment of a, litho- 
graphic plate to make the nonimaged areas un- 
receptive to ink. 

Developer; Development 1. The chemical agent 
and the process employed to render latent pho- 
tographic images visible after exposure to light. 
2. In lithographic platemaking, the removal of 
the unhardened diazo coating (nonimage 
areas). 

Developing ink A greasy liquid applied to plate 
images to .protect the image and keep it ink 
receptive while the plate is processed. 

Diameter enlargement The degree of enlarge- 
ment of original copy. A one-diameter enlarge- 
ment of a 4" x 5" original would be 8" x 10". 

Diaphragm An adjustable aperture which con- 
trols the amount of light passing through a 
lens. 

Diazo compounds D'ye compounds that are sensi- 
tive to light. Exposure decomposes the com- 
pound, preventing dye-coupling. Unexposed 
areas are developed by exposure to ammonia 
fumes or alkaline solutions. 

Differential shrinkage The difference in contrac- 
tion along and across the grain structure of 
photographic film, paper, and map stock. 

Diffraction The bending of light waves around 
the edges of opaque objects. Due to diffraction, 
a point of light seen or projected through a 
circular aperture will appear as a bright center 
surrounded by light riiitfs of gradually dimin- 
ishing intensity. The formation of halftone dots 
is based on this phenomenon. 

Diffusion A type of reflection in which the re- 
flected rays are scattered in all directions. 

Dimension marks Marks placed on copy, or in 
the margin, showing the overall dimension of 
the image. 

Dimensional stability Ability to maintain size; 

resistance of paper or film to dimensional 

changes caused by changes in moisture content 

and temperature. 
Direct positive A positive image obtained 

withou the use of a negative. 
Dodging The process of holding back light from 



certain areas of a sensitized surface to avoid 
overprinting those areas. 

Dope Water fountain solution; a general term 
applied to lithographic ink conditioners, redu- 
cers, and varnishes. 

Dot-etching Reducing the size of opaque dots in 
specific areas of a halftone negative or positive 
by applying a chemical reducer locally to those 
areas with a cotton swab. 

Dots, halftone Minute, symmetrical subdivisions 
of printing image formed by a halftone screen. 

Double, burn See Multiple burn. 

Drainage In mapping, all features associated 
with water, such as shoreline, rivers, lakes, 
swamps, etc. 

Drier A compound added to printing ink to 
accelerate drying. 

Dropout halftone A halftone reproduction in 
which highlights are obtained photographically 
by use of contact halftone screen or manipula- 
tion of the camera exposure through a crossline 
halftone screen. 

Dry plate A photographic glass plate on whir 1 
the light-sensitive emulsion is exposed in a di 
condition. 

Ductor roller Press rollers that have reciprocal 
as well as rotary movement, used to control the 
transfer of ink or water from the fountain 
roller to the distributor roller by alternately 
contacting each. 

Dummy 1. A preliminary drawing or layout 
showing the position of illustrations and text as 
they will appear in the final reproduction. 2. A 
set of blank pages made up to show the size, 
shape, and general style of a book, bjoklet, or 
pamphlet. 

Duplicate negative A negative made from a pos- 
itive or from another negative. The duplicate 
negative may be a. true reproduction of the 
original or a reproduction possessing greater or 
less contrast. The chemical reversal process and 
duplicating film make it possible to obtain a 
duplicate negative without an intervening posi- 
tive copy. 

Elevation tints A method of showing relief on 
maps and charts by coloring, in different 
shades, those parts which lie between different 
levels. See Gradient tints. 

Embossing Image swelling on an offset blanket 
due to absorption of ink solvents. If not exces- 
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sive, embossing can be removed by washing and 
hanging the blanket to evaporate the solvent. 

Emulsion Photography. A suspension of either 
light-sensitive silver salts, diazos, or photopoly- 
mers, in a colloidal medium, usually gelatin, 
used for coating photographic films, plates, or 
papers. 

Emulsion-to-base exposure A contact exposure 
in which the emulsion of the copying film is 'on 
the side of the film opposite to that in contact 
with the sheet being copied, producing a copy 
that is wrong-reading through the base. 

Emidsion-to-emulsion exposure A contact expo- 
sure in which the emulsion of the copying film 
is in contact with the emulsion of the sheet 
being copied, producing a copy which is right- 
reading through the base. 

Emulsification Absorption of excessive water by 
ink, resulting from use of too much drier or 
water, too little acid, or a poor ink. 

Enlargement A negative, positive, or print copy 
made at a scale larger than the original. Also 
called a blow-up. 

Enlargement diagram Chart showing the neces- 
sary lens extension and copy board extension 
required for various enlargements. 

Equivalent focal length The distance measured 
along the lens axis from the rear nodal point of 
a lens to the plane of best average definition 
over the entire field, the object being at infinity. 

Etch 1. Chemical treatment of plate to make 
nonpriting areas grease-repellent and water-re- 
ceptive; 2. To remove selected areas of the 
emulsion either chemically or manually; 3. An 
acid solution mixed with the dampening foun- 
tain water on an offset press to help control ink 
on the press plate. 

Etch slip A pencil-shaped abrasive used in re- 
moving unwanted marks on a metal pressplate. 
It is sometimes called a "snakeslip." 

Exposure The total quantity of light received 
per unit area which may be expressed as the 
product of the light intensity and exposure 
time. Also the act of exposing a light-sensitive 
material to a light source, and exposure time. 

Extender A white or colorless pigment mixed 
with printing ink to improve working proper- 
ties or to reduce color intensity. Also used to 
extend quantity or covering power of ink. 



Extension The distance between the lens and the 
negative surface. 

Face The emulsion side of a negative or layout 
plate, or the printing surface of a plate. 

Farmer's reducer A solution containing princi- 
pally potassium ferricyanide and sodium thio- 
sulf ate that slowly dissolves the developed silver 
image on a photographic emulsion; used to 
clear fog in transparent areas of negatives or 
positives, and to reduce halftone dot size. 

Felt side The top or smooth side of paper that is 
contacted by the felt belt for extraction of mois- 
ture during manufacture. This is the correct 
side of the paper for printing. 

Film A thin, flexible transparent sheet of stable 
plastic material to which a light-sensitive emul- 
tion has been applied. 

Film speed See Speed rating. 

Filter 1. A material that selectively withholds 
some types of material or energy while permit- 
ting others to pass. 2. A cotton or cheesecloth 
pad which permits dissolved colloids to pass, 
but holds back other insoluble or foreign mate- 
rials. 3. Colored film or glass that transmits a 
single color or a range of colors while absorbing 
others. 

Filter factor A number indicating the increased 
exposure required for a particular color filter. 

Fix To make permanent the developed photo- 
graphic image by removing unexposed silver 
salts in an emulsion without affecting the 
metallic silver deposited by the developer. 

Fixed (Hypo) See Sodium thiosulfate. 

Fixing bath A chemical solution containing so- 
dium thiosulfate, commonly known as "hypo." 
Used to fix photographic images and to harden 
the emulsion of film during processing. 

Flash exposure A supplementary exposure given 
during halftone photography to strengthen the 
dots in shadow areas. This exposure is made 
with a small lens aperture to a sheet of white 
paper hung over the original, or to the rays 
from a flashlamp. 

Flat 1. (lithography) An assembly of photo- 
graphic negatives or positives on goldenrod 
paper or vinyl acetate for contact exposure 
with a sensitized metal press plate. May contain 
art as well as text. 2. (photography) Lacking 
in contrast. 
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length The distance between the optical 
Center of a i ens and the point &t which an 

object image is in sharp or critical focus. 

planeThe plane perpendicular to the lens 
LXIS on which the rays of light projected 
-through the lens are focused ; the surface repre- 
gjented by the light-sensitive film or plate. 

FO CUB The point toward which rays of light con- 
verge to form an image after passing through a 
lens. Also defined as the condition of sharpest 
imagery. 

The veil or cloudiness on transparent areas 
of negatives that prevents complete passage of 
light, due either to stray light or to improperly 
compounded chemical solutions. 



A solution of formaldehyde gas 
( HCIIO) in water (37-40 percent). A powerful 
reducing agent used as a preservative and a 
3nar clt v ner for photographic emulsions. 

rtiUcrs The ink and dampener rollers on 
t,he oll'sttt press that contact the press plate. 

solution A desensitizing solution of 
wulcr, tfum arabic, and other chemicals used to 
dampen the lithorgraphic plate and keep the 
nonprinting areas from accepting ink. 

t'iit-h rhnlkSee Magnesium silicate. 

fllimj -Tin? separation of photographic emul- 
Him t'rnm its base along the edges of the nega- 
tive. 



F 1 iff /it in A color which does not hold its 
Mt mirth and fades in sunlight. 



lt ;i /</"/ A proof from type on a galley be- 
f on* ii is made up into pages. 



Get tnmn The tangent of the angle which the 
j~<t rairHt-lini' portion of the characteristic curve 
rmkrs with the log-exposure axis. It indicates 
the '-inpe of the straight-line portion of the 
t-urvr and is a measure of the extent of develop- 
ment and the contrast of the photographic ma- 
terial. 

Tit collect in numerical sequence for 

landing. 

ar .s7r*-r/ /-- Parallel tint streaks appearing 
ttrmxH printed sheet at same interval as gear 
t*fth nn cylinder. Caused by improper under- 
parking <r defective press conditions resulting 
in ditlVrcwe of Hurface speed between cylinder 
pitch diameter of gears. 



Glossy print A photographic print with a hard, 
glossy finish usually made by pressing and 
drying the print with the emulsion surface 
against an enameled or chromium-plated or pol- 
ished stainless steel surface. 

Glue tone A trade name for the process of mak- 
ing a dyed image on acetate by means of a 
bichromated glue coating which is light hard- 
ened and dyed. 

Goldenrod paper A clay-coated paper, usually a 
shade of yellow or red, which is actinically 
opaque. It is used as a base for layouts, and for 
blocking out non-printing areas of negatives. 
Also called masking paper. 

Gradation The range of tones from the brightest 
highlights to the deepest shadows. 

Gradient tints Bands of color tints which repre- 
sent varying elevation ranges on a map. 

Grain 1. The alinement of paper fibers parallel 
to the movement on the paper machine during 
manufacture. Also known as machine directio 
2. The distribution of silver particles in pho 
graphic emulsions and images. 

Grained surface The roughened or irregular s 
face of an offset printing plate. 

Graining The mechanical roughening or gr 
ing of an abrasive into the surface of a r 
pressplate to increase the surface area an 
prove the water receptiveness of the surf 

Granularity The graininess of a developed 
tographic image, evident particularly on L 
largements, that is due either to agglomeration, 
of developed grains, or to an overlapping pat- 
tern of grains. 

Gravure A printing method in which the ink- 
bearing area of the printing plate is composed 
of minute cavities of varying depth. These are 
filled with a thin ink which is transferred to the 
paper. 

Gray-scale A strip of standard gray tones, rang- 
ing from white to black, used to measure the 
tonal range of original copy. Also called step 
wedge. 

Grid A system of mutually parallel lines super- 
imposed on aerial photographs, mosaics, and 
charts, in respect to which points on the ground 
are located. 

Gripper A small clamp which holds the press 
sheet as it passes through the press. 
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Gripper bite The amount of paper that extends 

beneath the press gripper. Also known as "grip- 

per margin." 
dripper edge The leading edge of the press sheet 

as it travels into the press. 
Gripper margin An imprinted area between the 

edge of the press sheet and the lead edge of the 

image area, allotted for the press grippers to 

hold the press sheet. 
Ground glass The focusing glass in the focal 

plane of a camera on which the image may Be 

checked for sharpness and size. 
Guides Mechanical stops used in positioning 

paper sheets on a press. 

Gum arable (gum acacia) The dried sap of 
acacia trees. Soluble in water. Used to form a 
protective and ink-repellent film on the litho- 
graphic printing plate and as an adhesive for 
mosaics, copy layout, or book binding. 

Gumming up Applying a solution of gum arabic 
to the pressplate to protect it from grease and 
oxidation. 

fl and D curve See Characteristic curve. 

Halation A blurring of a photographic image 
due to reflection of light from the film base. 
Particularly noticeable in photographs of light 
objects against a darker background. 

flail tone Any photomechanical printing surface 
or the impression therefrom in which detail and 
tone values are represented by a series of 
evenly spaced dots of varying size and shape, 
varying in direct proportion to the intensity of 
the tones they represent. 

ffaUtonc screen A grating of opaque lines on 
glass, crossing at right angles, producing trans- 
parent square apertures between intersections. 
Used in a process camera to break up a solid or 
continuous-tone image into a pattern of small 
dots. 

falftonc-tiHt 'negative A negative made by pho- 
tographing a tint or white through a halftone 
screen, producing an even screen tint. 

ff Glides (or haloids) Binary compounds contain- 
ing any of the following elements: chlorine, 
bromine, iodine, or fluorine. 

ffaiid proof In offset lithography, a proof of a 
plate made on a hand-proof press where opera- 
tions are manual for inking, dampening, and 
-taking the impression. 



Hand roller A roller made of wood and covered 
with leather, used for applying ink by hand to a 
lithographic plate. 

Highlight halftone A halftone reproduction in 
which the highlights are devoid of dots for 
accenturation of contrast. 

Highlights Portions of an image from which the 
greatest amounts of light are reflected. 

Hue The characteristic of a color which is deter- 
mined by the predominant wavelength of the 
light it reflects or transmits. Red, yellow, green, 
blue, purple, and their many intermediates are 
hue names. 

Humidity A measure of moisture content of air. 
Relative humidity is percentage of moisture in 
air at a specified temperature relative to maxi- 
mum moisture air can hold at that temperature. 

Hydrochloric acid, HCt^-An acid used in clean- 
ing (counteretching) lithographic press plates. 

Hydrogen ion concentration (H) A measure of 
degree of acidity or alkalinity of a solution. It 
is equal to the logarithm of the reciprocal of the 
excess of hydrogen ions in an acid solution, or 
the hydroxyl ions in alkaline solutions. 

Hydrometer An instrument for measuring 
strength or specific gravity of liquids. 

Hydroquinone, C G H 4 (OH)., A reducer used in 
photographic developer. 

Hygrometer An instrument for measuring at- 
mospheric moisture. 

Hygroscopic The property of materials such as 
paper and acetate films to absorb or release 
moisture and, in so doing, to expand or con- 
tract. 

Hypo Sodium thiosulfate, also called sodium hy- 
posulfite, a chemical used to fix the image on a 
photographic plate after it has been developed. 

Hypsography That part of topography dealing 
with relief or elevation of terrain. 

Image The permanent record of the likeness of 
any natural or manmade features, objects, and 
activities reproduced on photographic materi- 
als. 

Image direction The image orientation of a pho- 
tographic negative or positive relative to the 
position of the emulsion. An image can be ei- 
ther right reading (from left to right), or 
wrong reading (from right to left) when 
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viewed through the base (emulsion down). See 
also emulsion-to-base; emulsion-to-emulsion; 
right reading; wrong reading. 

Imposition Positioning and assembling nega- 
tives or positives into printing location on a 
flat. 

Impression Inked image received by a sheet in a 
press. 

Infrared Photography: Pertaining to or desig- 
nating those rays of light just beyond the red 
end of the visible spectrum, such as are emitted 
by a hot body. They are invisible to the eye and 
are detected by their thermal and photographic 
effects. Their wavelengths are longer than those 
of visible light and shorter than those of radio 
waves. Special photographic plates coated with 
an emulsion which is sensitive to infrared are 
used in process work for preparing separation 
negatives of the black. 

Ink A composition of pigments, vehicles, and 
compounds or greasing agents providing a stiff 
ink for lithographic printing. 

Invar scale A calibrated metal bar made of a 
special nickel-steel alloy which has a low coeffi- 
cient of expansion. Metric measurements are 
engraved on one side of the bar, and English 
measurements on the other. It is used to deter- 
mine or check image size on the focusing glass 
of a process camera. 

Intvnm.fu A term used in photography to denote 
a process of depositing some metal on the black 
metallic silver of a negative or positive to in- 
crease the density. 

Iris (liaphrnym An adjustable aperture in the 
barrel of photographic lenses; the contraction 
of the aperture resembles that of the iris 
(pupil) of the human eye, hence its name. 

Iron blues Inks, the pigments of which are de- 
rived from iron. Prussian blue, Milori blue, and 
bronze blue fall into this class. 

Jog Jarring paper into alinement to form a uni- 
form stack. 

Key The principal or master layout or flat used 
as a positioning guide for stripping up other 
flats. 

Kiss Plata A press plate used to make an addition 
or correction to a previously printed sheet. 

Kiss pressure The minimum pressure at which 
proper ink transfer is possible. 



Lakes Inks, the pigments of which are obtained 
mainly from coal tar dyes. 

Laketine A colorless reducer (magnesia in lin- 
seed oil) used in lithographic inks to reduce 
color strength. 

Latent image The invisible image produced in 
radiation-sensitive materials which becomes 
visible upon processing. 

Lateral chromatic aberration A lens aberration 
which affects the sharpness of images off the 
axis because different colors undergo different 
magnifications. 

Lay The arrangement and position of printed 
forms on the press sheet. 

Layout 1: Preliminary sketch or arrangement 
showing the size, position, and colors of illus- 
trations and text. 2. A layout drawn in penci 
on goldenrod paper for positioning photc 
graphic negatives (or positives) made from 
original copy to fit the requirements and limita- 
tions of lithographic plates, paper, and finish- 
ing. 

Lead driers Paste driers which are made from 
sugar of lead and manganese resinate or line- 
leate dispersed in varnish. 

Lens A disk of optical glass, or a combination of 
two or more such disks, by which rays of light 
may be made to converge or diverge. 

Light streak Fog produced on photographic film 
by extraneous light falling upon it, such as light 
coming through a pinhole in the bellows or light 
reflected from the surface of the lens. 

Line copy Any copy suitable for reproduction 
without using a screen ; copy composed of lines 
or dots as distinguished from continuous-tone 
copy. 

Linseed oil Oil obtained from seed of flax plant. 
A drying oil used in mixing inks. 

Lithography A planographic method of printing 
based on the chemical repulsion between grease 
and water to separate the printing from non- 
printing areas. 

Lithotine An improved turpentine from which 
the poisons have been removed. 

Livering, ink A stiffening or coagulation of ink 
due to chemical change during storage or hot 
milling. 

Long ink A term used to describe the consist- 
ency of lithographic inks. Ink is called "long" if 
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it stretches into strings when tapped between 
fingers ; "short" if the ink breaks off short. 

Longitudinal chromatic aberration A lens aber- 
ration which affects the sharpness of all parts 
of an image because different colors come to a 
focus at different distances from the lens. 

Magenta contact screen^A contact film screen 
composed of magenta dyed dots of variable 
density used for making halftone negatives in 
the camera. 

Magenta negativeA negative in which the black 
silver is replaced by magenta dye. 

Magnesium nitrate, Mg(N0 3 ),A salt used as a 
buffer in fountain etches. 

Magnesium silicate, Mg s Si,O u (French chalk) 
Used in powdered form to dust inked images in 
plate processing, or in combination with pow- 
dered sulfur as a blanket dust. 

Maker eady The adjustment of feeder, grippers, 
side guide, pressure between plate and blanket 
cylinder, impression plate, and ink fountain 
prior to a press run. 

Make size. An accurately scaled line denoting the 
size to which original copy is to be enlarged or 
reduced. 

Masking Blocking out areas of a sensitized film 
or plate from exposure to actinic light by use of 
such materials as goldenrod or red paper, alu- 
minum foil, etc. 

Masstone Color of ink in mass. May differ from 
the printed color of the same ink. 

Master film positive A positive made from an 
original negative for purpose of making addi- 
tional negatives. 

Matte A dull surface, lacking in gloss. 
Mealy Flecked with white or gray. Spotty. 

Micrometer A caliper used for measuring mi- 
nute thicknesses such as plates, packing, blan- 
kets, etc. 

MiddletoneThe intermediate tones between the 
highlights and shadows in a photographic re- 
production. 

Moire An interference pattern resulting from 
the overlaying or overprinting of halftones or 
tints whose screen angles are not sufficiently 
separated to make the pattern inconspicuous. 

MolletonA thick cotton fabric similar to flannel 
Glossary-! 



used for covering dampening rollers on a litho- 
graphic press. 

Monochrome One color; of a single color, but 
with varying shades. 

Mortising Inserting a piece of new film to re- 
place a cutout portion of an original film, dur- 
ing the negative correction phase of flat prepa- 
ration. 

Multicolor Two or more colors ; sometimes called 
polychrome. 

Multiple burn^-The intentional exposure of two 
or more line or halftone negatives in succession 
and in register on the same sensitized surface. 

Negative 1. A photographic image on film, plate, 
or paper, in which the tones are reversed. 2. A 
film, plate, or paper, containing such a reversed 
image. In cartographic scribing, a scribed sheet 
is essentially a manually-produced negative. 

Neutralize Counteract or overcome acidity or al- 
kalinity. 

Nitric acid, HNO S A strongly corrosive acid used 
sometimes in counteretch solutions. 

Nodal point One of two points on the optical 
axis of a lens (or system of lenses) such that a 
ray emergent from the second point is parallel 
to the ray incident at the first. 

Offset An indirect printing method in which an 
inked image is printed on a rubber blanket 
that in turn prints or offsets the inked impres- 
sion onto a sheet of paper. 

Offset press A press which contains an extra 
cylinder, rubber covered, upon which the image 
is printed first and then reprinted or "offset", 
from this cylinder onto the paper. 

Opacity A direct measurement of the extent that 
a photographic image will prevent the passage 
of light. 

Opaque 1. An ink used to block out defects or 
areas in a film where no light transmission is 
desired. 2. Any material that will prevent the 
passage of light of particular wavelengths. 
Thus, a substance may be opaque to some colors 
and not to others. It may be visually transpar- 
ent, yet actinically opaque. 

Optical axis A straight line which passes through 
the centers of curvature of the lens surfaces. 

Original copy The photographs, artwork, 



scribed material, typed matter, or other materi- 
als to be processed for reproduction. 

Original negative That negative developed from 
the film which was in a camera magazine at the 
instant of exposure. Also called a "first-gener- 
ation negative." 

Orthochromatic Photographic emulsions sensi- 
tive to ultraviolet, blue, yellow, green, and or- 
ange light waves. Insensitive to red waves. 

Orthophotograph A photographic copy, prepared 
from a perspective photograph, in which the dis- 
placements of images owing to tilt and relief 
have been removed. 

Orthophotomap A photomap made from an as- 
sembly of orthophotographs. 

Overprint New material printed upon a map or 
chart to show data of importance or special use, 
in addition to that originally printed. 

Oxidation Corrosion of press plates from slow 
drying. If severe, oxidation spots accept ink and 
plate cannot be used. 

Packin(/l. Paper used to underlay a blanket, 
plate, or proof to bring the surface to the de- 
sired height. The method of adjusting squeeze 
pressure. 2. The act of inserting packing mate- 
rial under the blanket or plate. 

Palli't A wooden platform built several inches 
high to allow the fork of a lift truck to slide 
under the paper stark and lift. 



-Photographic emulsions sensitive 
to all visible spectral colors, including red. 

api'r )iiiurxco})i' An instrument for measuring 
the moisture content of a stack of paper rela- 
tive to the humidity of the pressroom. 



ene) Powder 

that liberates formaldehyde in solution. Used in 
photomechanical developers. 

.!' The apparent displacement of an object 
when viewed from different positions. 

Pant I- rlrirrAn ink drier, usually a combination 
of lead and manganese, used in lithographic 
inks; dries ink throughout with a tough sur- 
face, but less gloss than cobalt driers. 

Perl (iwitiw Hrr/rtfzn 1 ) A technique of remov- 
ing the opaque stratum from its supporting 
base. Peeling between etched outlines produces 
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a negative; peeling outside of the etched out- 
lines produces a positive. 

Percent of enlargement/reduction The factor by 
which an original is to be enlarged or reduced 
in reproduction. A 50 percent linear enlarge- 
ment of a 4" x 5" original would be 6" x 7%", 
while a 50 percent reduction of the same origi- 
nal would be 2" x 2i/ 2 ". 

pH A scale used for expressing the acidity or 
alkalinity of solutions. The acidity or alkalinity 
is determined by its hyrdogen ion content : a pH 
value of 7 is considered neutral; solutions of a 
lower value are acids, while solutions higher 
than pH 7 are alkaline. 

Photocompose To mechanically impose one or 
more images by step-and-repeat exposures in 
predetermined positions on a pressplate or neg- 
ative by means of a photocomposing machine. 

Photograph A picture formed by the action of 
light on a sensitized emulsion which is chemi- 
cally treated to fix the image. 

Photography The process of producing images 
on sensitized surfaces by the chemical or actinic 
action of light. 

Photolithography A lithographic printing proc- 
ess in which photography is used to produce an 
image on the printing surface. 

Photomap A reproduction of a photograph or 
photomosaic upon which grid lines, marginal 
data, contours, place names, boundaries and 
other cultural data may be added. When certain 
features are overprinted in various colors, it is 
called a color-intensified photomap. 

Photomap back-up A photomap printed on the 
back of a line map of the same area and at the 
same scale. 

Photomechanical Any reproduction process in 
which photography is used in combination with 
mechanical means to produce a printing sur- 
face. 

Photomosaic An assemblage of overlapping aer- 
ial photographs to form a photographic repre- 
sentation of a portion of the earth's surface. 

Picking Removal of part of the surface of paper 
during printing, occurring when the pulling 
.force of the ink is greater than the surface 
strength of the paper. 

Pictochrome process The process employed to 
produce pictomaps. Consists of three tonal sep- 
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arations photographically extracted from a php- 
tomosaic, block-out masks, drafted symbols, and 
names data. 

Pictomap A photomap product on which the 
photographic imagery of a standard phtomosaic 
or orthophotomosaic has been converted into in- 
terpretable colors and symbols by means of 
tonal masking techniques. 

Pigment Manufactured chemical colors, inor- 
ganic or organic. Inorganic pigments are gener- 
ally opaque and produced from basic materials, 
including metals; organic pigments include coal 
tar dye for lakes and are widely used for litho- 
graphic transparent inks. 

Piling Sticking or caking of ink pigment on the 
plate or blanket instead of transferring readily 
to the intended surface. 

Piling bars A gage or upright guide to pile 
paper against. 

Pinholes Minute transparent spots in negatives 
which show up as spots on the printed image; 
most frequently caused by dust on the film dur- 
ing exposure. 

Pitch diameter Rolling diameter of a gear. On 
offset press, same diameter as cylinder bearers. 

Planography Printing from a plane surface in 
which the image areas are in the same plane as 
the nonprinting areas of the plate. 

Plate A thin metal, plastic, or paper sheet, that 
carries the printing image and whose surface Is 
treated to make only the image areas ink-recep- 
tive. 

Plucking Lifting of surface fibers of paper sheet 
by ink having excessive tack. 

Plugging Filing in of shadow areas on negative 
or in printing. 

Polish out Removal of an image or unwanted 
marks from a lithographic plate by erasure 
with a snake stone or similar abrasive. 

Polymerize Chemical combination of organic 
compounds in irreversible action. 

PositiveA photographic reproduction on plate, 
paper, or film, in which image densities are di- 
rectly related to the tones of the originals. 

Potassium bromide, KBr-Salt used in photo- 
graphic developers to inhibit fog. 

Potassium ferricyanide, K 3 Fe(CN) 6 Used in 
Glossary- 12 



preparing photographic reducers and blueprint 
solutions. 

Precision camera A relative term used to desig- 
nate any camera capable of giving dimensional 
and definition results of a definite high order of 
accuracy. 

Preservative A chemical combined with any 
substance to prevent it from decomposing or 
changing its composition. 

Press proof A lithographed impression taken 
from among the first copies run on the press 
and used for checking purposes. 

Print A photographic copy made by projection 
or contact printing from a negative or trans- 
parency. 

Prism A transparent body bounded in part by 
two nonparallel plane faces. Used photographi- 
cally to reverse the image on the sensitive emul- 
sion. 

Process lens A lens for photomechanical copy- 
ing, enlarging or projection purposes, free from 
aberrations, usually of low aperture and of 
symmetrical construction. 

Process photography Line and halftone photog- 
raphy in which the resulting negatives and pos- 
itives are subsequently used in the preparation 
of press plates. 

Progressive proofs An assembled series of color 
prints that show the individually separated 
color printings of a job and their progressive 
combinations as each color is added (over- 
printed). 

Proof A trial print, produced by any method 
from the reproduction material, for examina- 
tion and editing. 

Proofing The operation of pulling proofs of 
press plates for checking, revising, approval, 
and other purposes prior to production print- 
ing. Sometimes called "proving." 

PuUr An impression of print from a lithographic 
plate. 

Punch -To perforate. 

Rag stock Paper containing rag pulp. 

Ratio print A print in which the scale has been 
changed from that of the original negative or 
transparency by pro j ection printing. 

Ream A quantity of paper, usually 500 sheets. 
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Reducers 1. Chemicals used to reduce the dens- 
ity of negative or positive images or halftone 
dots. 2. Varnishes, solvents, or oily compounds 
used to change the consistency of printing inks. 

Reduction diagram Chart showing the necessary 
lens extension and copy board extension re- 
quired for different reductions. 

Refraction Bending of light in passing obliquely 
from one transparent material to another. 

Register Exact agreement in position of the var- 
ious components of a composite image. 

Register marks Small crosses, guides, or pat- 
terns applied to the original copy prior to re- 
production and used for positioning. 

Relative aperture The ratio of the equivalent 
focal length to the diameter of the aperture. 
Expressed as f 4.5. Also called f number or 
speed. 

Relief The elevations and topography of a land 
surface, usually represented by contours. 

Reprint The process of using existing reproduci- 
bles to print additional quantities of maps, 
charts, or publications. 

Reproducible Any copy capable of being used to 
prepare a printing plate. 

Reproduction Mapping: 1. The summation of all 
the processes involved in printing copies from 
an original drawing. 2. A printed copy of an 
original drawing made by any process of repro- 
duction. 

Residual all e.micals A very thin film of chemical 
solution always left on a metal lithographic 
plate after processing. 

Resolution The ability of an entire photographic 
system, including lens, exposure, processing, 
and other factors, to render a sharply denned 
image, usually expressed as lines per millime- 
ter, recorded by a particular film under speci- 
fied conditions. 

Resolving power A mathematical expression of 
lens definition, usually stated as the maximum 
number of lines per millimeter that can be seen 
as separate lines in the image. 

Restrainer The chemical, usually potassium 
bromide, in a developer which retards develop- 
ment and chemical fog. 

Reticulation Breakup of gelatin emulsion into 
wormlike pattern, usually due to temperature 



changes or excessive hardening and drying in 
processing. 

Retouching Corrective treatment of a plate, neg- 
ative, positive, or copy by means of brush, 
pencil, pen, air brush, etc. 

Reverse plates Plates on which image tones are 
reversed from those of the original copy. 

Right-reading An image which, when viewed 
through the base, reads the same as the origi- 
nal. 

Roller streaks Elongated streaks, plainly visible 
on large tints or solids; caused by uneven 
contact of the inking rollers. 

Rolling up The inking of a finished plate without 
making a proof or impression. Usually done by 
hand to protect the image or to make inspection 
easier. 

Run The number of impressions made on the 
press from a given press plate. 

Safelight A colored source of illumination to 
which photographic materials are relatively in- 
sensitive. Red light usually is used for ortho- 
chromatic, and faint green for panchromatic 
materials. 

Safety film A film with a cellulose acetate base 
which will not burn readily. 

Scale of reproduction The ratio of enlargement 
or reduction of an original to the final repro- 
duction ; expressed as a percent, diameter, times 
(x), or a fraction. 

Screen angle The angle the rows of halftone dots 
make with the vertical when right reading. The 
angle is measured clockwise with degrees at 
12 o'clock. 

Screen distance The separation or space between 
the surface of a glass screen and the photo- 
graphic emulsion during exposure in the 
camera. 

Screened line plate A plate made through a 
screen, resulting in a screened image instead of 
a continuous tone image. 

Scribing The process of preparing a negative 
manually which can be reproduced by contact 
exposure. Image portions of a photographically 
opaque coating are removed from a transparent 
base with specially designed tools. 

Scum Film of ink accepted by nonprinting 
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areas of plate; basically due to spots or areas 
not remaining desensitized. 

Sensitivity guide A gray scale exposed on the 
plate with the image, which, when developed, 
indicates the sensitivity of the coating and mea- 
sures the tone values reproduced on the plate. 

Sensitizer The light-sensitive solution (salts of 

iron, silver, and chromium, also diazo com- 
pounds and dyes) used to make photographic 
surfaces and lithographic plates light sensitive. 

Sensitometry The measurement of the response 
of a photosensitive material to the action of 
light. 

Set A group of reproducibles from which a map 
or chart can be lithographed. 

Shat^pness 1. A measure of the ability of a nega- 
tive material to reproduce geometrically sharp 
edges. All emulsions reproduce such edges as 
graded transitions. Sharpness is one factor 
which determines the best definition which can 
be obtained in a negative. 2. An expression used 
to indicate critical focus. 

Short ink Ink of low elasticity and high pigment 
content that cannot be pulled into a thread 
when tapped between the fingers. 

Sigjiature A single group of folded pages in 
units or multiples of four which form sections 
of a book for binding. 

Silver bromide, AgBr Silver salt sensitive to 
light. Used in photographic emulsions. 

Silver chloride, AgCL- Sensitive salt used in 
paper emulsions. 

Silver print Photographic print on paper sensi- 
tized with silver chloride. Sometimes called a 
"sepia print." 

Size 1. To coat with any of the various glutinous 
materials used for filling the pores in the sur- 
face of paper or fiber. 2. To calculate the meas- 
urements required in photographing a map to a 
desired scale. 

Slip sheetsSheets of paper manually placed be- 
tween printed sheets to prevent offsetting of 
ink or between negatives to prevent scratches. 

SnakeslipSee etch slip. 

Sodium benzoate, A^#A>-Preservative for or- 
ganic materials. 

Sodium bicarbonate, NaHCO^-W^k alkali used 
to assist preasplate development. 
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Sodium carbonate, Na 2 C0 3 Accelerator for pho- 
tographic developers. 

Sodium hydroxide, NaOH Powerful alkali used 
in solution to remove old images from press- 
plates. 

Sodium sulfite, Na 2 SO s Preservative for photo- 
graphic developers. 

Sodium thiosulfate (Hypo}, Na s S 2 O s Used for 
dissolving underdeveloped silver salts. 

Specific gravity Ratio of density of a material to 
water. 

Spectrum The band of visible colors formed 
when a ray of light is separated by means of a 
prism or diffraction grating. 

Speed The response or sensitivity of photo- 
graphic material to light, often expressed nu- 
merically according to one of several systems. 

Speed of lens The ratio of the equivalent focal 
length to the diameter of the aperture at the 
maximum diaphragm opening. 

Sperical aberration Lens distortion in which 
light from outer zone of lens does not focus in 
same plane as light from inner zone. 

S.R. Abbreviation of "Scale of Reproduction." 

Stable base A general term applied to film bases, 
and mapping and reproduction materials pos- 
sessing a high degree of dimensional stability. 

Staging Applying a protective coating in se- 
lected areas to protect these areas when chemi- 
cals are applied to the general area. 

Stepover In multiple imposition on a litho- 
graphic press plate, the procedure of repeating 
the exposure of a flat by stepping it along the 
gripper edge ; side-by-side exposure. 

Step-up In multiple imposition on a lithographic 
press plate, the procedure of repeating the ex- 
posure of a flat by stepping it back from the 
gripper edge of the plate; up-and-down posi- 
tioning. 

Step ivedgeA strip of film or a glass plate 
whose transparency diminishes in graduated 
steps from one end to the other, used to deter- 
mine the density of photographic copy. Also 
called Gray scale. 

Stereoscopic plotting instrument An instrument 
permitting an operator to plot a map by observ- 
ation of the stereoscopic model formed by a sin- 
gle stereoscopic pair of photographs. 



Stick-up A gum or wax-backed material, either 
translucent or opaque, on which names, num- 
bers, or symbols are printed for the purpose of 
imposing them on map manuscripts, thereby 
eliminating hand drafting. 

Stopping out Painting areas with a protective 
fluid. 

Strip film A photographic film in which the 
emulsion membrane can be removed from its 
temporary base after exposure and processing ; 
the membrane is then transferred to a new 
base. 

Stripping 1. The cutting, attachment, and other 
operations for assembling cut film sections to 
produce a flat. 2. The refusal of press rollers to 
accept ink, caused by glazing or driers. 

Suckers Rubber or metal suction cups which lift 
and carry paper sheets forward. 

Surprint An additional image overprinted on 
the image of previously printed areas. 

Tack Stickiness of ink; the resistance to split- 
ting of an ink film between two separating sur- 
faccH. This property of ink enables the ink to 
adhere to paper and to trap inks of succeeding 
impressions. 

Talcum powder or Talc See Magnesium silicate. 

Tan Rende.ring colloids insoluble by chemical or 
light action. 

Thixot.r(>i)hu--T}\('! property of some inks of be- 
coming fluid when worked and setting to a sem- 
isolid state when at rest; the cause of some inks 
tending to buck away from the ink fountain 
roller. 

Tinier (.!') cnlurticnicnt The multiplication factor 
by which an original is to bo enlarged in repro- 
duction. A two-times (2x) enlargement of a 4" 
x 5" original would be H" x 10". Sec. also diame- 
ter enlargement, scale of reproduction. 

Tint. l. An allover color tint on the press sheet 
caused by ink pigment, dissolving in the damp- 
ening solution. 2. ('olor gradations used on 
maps to designate depth or height. 

jYmr Each distinguishable shade variation, from 
black to white. 



-The light-transmitting ability of a 
material expressed as a ratio of the transmitted 
to the- incident light. 

Transparency A photographic print on a clear 



base, especially adaptable, for viewing by trans- 
mitted light. Also, the light-transmitting capa- 
bility of a material. 

Trap Ability of ink on paper to accept subse- 
quent colors. (See Tack.) 

Trim marks Lines placed on original copy to 
serve as guides in cutting or trimming the 
printed sheets to their prescribed size. 

Trim size The overall dimensions of a final 
printed product. 

Trisodium phosphate. Used as cleaning agent 
and rust inhibitor in plate-graining. 

Two-step enlargement /reduction A technique of 
projecting and printing a small image, then 
projecting and copying it again to the required 
size. This is often necessary when copy size/ 
copy camera limitations do not permit enlarge- 
ment or reduction in a single operation. 

Type In printing, a metal block having a raised 
letter or figure which, when inked, is used to 
make an impression on paper or other material. 
Type can be in the form of hand-set cold type ; 
hot type, such as linotype; punched tape to 
metal (monotype) ; film negative or positive 
(photo type); or tape to film (photontype). 
Type is identified by its style and size. 

Ultraviolet light Radiation of wavelengths just 
short of the visible spectrum. A wave length of 
ultraviolet light runs from 1,500 to 4,000 angs- 
trom units. Used to excite fluorescent dyes, pig- 
ments, or materials to render them visible. 

Undercut In printing presses, the difference be- 
tween the radius of the bearers and the radius 
of the cylinder body ; the allowance for plate or 
blanket plus a margin for packing adjustment. 

Undercutting The spread of light beyond the 
transparent areas of a negative or positive dur- 
ing exposure. Frequently due to local out-of- 
contact areas between emulsion surfaces. 

Varnish Usual lithographic vehicle for inks. 
Prepared by boiling linseed or other drying 
oilts. (See Linseed oil.) Varnishes are num- 
bered from No. 0000 to No. 8, or higher, corre- 
sponding to their increasing viscosity resulting 
from extended boiling. No. 8 varnish is fre- 
quently called "body gum." 

Vehicle Liquid used to hold pigments together 
and give ink its working properties. (See Var- 
nish.) 
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Vignetting 1. (photography) A gradual reduc- 
tion in density of parts of a photographic image 
owing to the stopping of some of the rays enter- 
ing the lens, as when a lens mounting interferes 
with the extreme oblique rays. An anti vignet- 
ting filter is one that gradually decreases in 
density from the center toward the edges ; it is 
used with many wide-angle lenses to produce a 
photograph of uniform density by cutting down 
the overexposure of the center of the photo- 
graph. This principle is employed in the ma- 
genta halftone screen, where light reflected 
from the image passes through vignetted dots, 
and thus forms dots of varying sizes according 
to its intensity. 2. (lithography) A photo- 
graphic process which portrays a solid color in 
a screen which shades off gradually into the 
unprinted portions of the paper. Open water on 
a map is often shown by this method. 

Viscosity Resistance to flow; the opposite of 
fluidity. 

Walk off Failure of part of a lithographic image 
to adhere to the metal plate ; parts of the image 
disappear during the press run. 

Wash drawing Made by a brush in washes with 
a single color, usually black, to be reproduced 
by halftone. 

Washout Removal of ink from printing areas of 
pressplate and replacing it with an ink-recep- 
tive asphalt or other varnish that can be redis- 
solved. 

Washup Cleaning the rollers or press. 

Wave length The distance between two crests of 
a wave, generally expressed in angstrom units 
or millimicrons in the shorter waves (ultravi- 
olet, visible, infrared, etc. ) and in kilocycles for 
the higher wave lengths (radio). 

Wedge Metal or wood in a wedge form, the 
thickness of which is generally graduated in 



64ths of an inch, used in measuring the screen 
separation. 

Wetting agent Chemicals that facilitate mixing 
of solids with liquids by lowering surface ten- 
sion. Used to promote uniform wetting and 
drying. 

Winding stock Separation of paper stock by jog- 
ging and flexing to ventilate or get air between 
the sheets. 

Work-and-back (sheetwise) layouts A work-and- 
back layout provides for separate plates to 
print the front and back of a signature. When 
one side of the sheet has been printed, the 
sheets are laterally reversed and the backup 
printed using a second plate. The same gripper 
edge of the sheet is used for the second press 
run. 

Work-and-turn layouts These layouts are used to 
print two or more complete signatures on one 
press sheet. The front and back pages are posi- 
tioned on the same flat, so arranged that when 
one side of the sheet is printed, it is then later- 
ally reversed and printed using the same plate. 
The same gripper edge and same side of sheet is 
used for positioning during both press runs. 

Work-and-tumble layouts Work-and-tumble lay- 
outs use the opposite edges of the press sheet as 
alternate gripper edges in printing both sides 
of the sheet. This type of layout also uses the 
same front and side guide positions. The press 
sheets are turned over from top to bottom when 
the backup is printed. Since this results in two 
different gripper edges, the paper stock must be 
trimmed accurately on all four sides to assure 
good register. 

Wrong-reading An image which, when viewed 
through the base, is a reversed or mirror image 
of the original. 

Yield value Measure of rigidity of ink. 
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